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Believed to be the heaviest ever 
made in this country, these Springs 
are 62” long by 5” wide and weigh 
almost 7 cwts. each and are included 
in the four wheel driving bogies 
supplied by the Kirkstall Forge 
Engineering Limited to Transport 
Equipment (Thornycroft) Limited, 
the builders of this powerful vehicle. 


SHEFFIELD 
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RADIAL TAPPING & THREADING 
MACHINES 


Here's the machine for threading large bulky 
work on a production scale with speed and pre- 
cision. Constant uniformity of threads is assured 
by a new leadscrew and guide finger method of 
leading on the tap or die. Tap life is prolonged, 
backlash and excessive pressure are eliminated and 
taps or dies are positively controlled on both 
threading and retracting strokes. 

The No. 11R illustrated has three separate working 
surfaces that can be used simultaneously, and it 
can be supplied as a duplex machine with two 
independently-operated heads if required. 


Tapping Capacities 


Pipe threads in aluminium, soft bronze, brass and similar 
materials... 

Pipe threads in cast iron, mild steel, nickel and chrome-moly. 
steels 


own 


Threads in aluminium, plastics or soft material 3 B.A. to 

Threads in mild steels... 3 B.A. to 

Threads in nickel and chrome-moly. steels .. 3 B.A. to 4 
Working Surfaces fe 

Top, 28” 463” Left end vertical 33° 241” Rear vertical, 31} 


+ The upper portion of the lead- 
screw is 2 hob which is employed 
to reproduce precision 
threads of the leadscrew on the 
Brass Guide Fingers ensuring a 
perfectly mated fit and eliminat- 
ing lead backlash and drag. A limit 

~ switch controls depth to within 

a tenth of a revolution of the tap 


An extremely sensitive safety 
clutch prevents tap breakage, , 
reduces rejects and increases tap 
life and it can be quickly adjusted 
to deliver the correct torque to 
the tap. 


WICKMAN of COVENTRY 


LONDON + BRISTOL © BIRMINGHAM - MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 


204F 535 
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AUTOMATIC HIGH-SPEED 
SHAPING MACHINES 


These machines shape by the generating process 

with a pinion type cutter for spur and helical gears. 

The Lorenz method is ideal for the production of 

precise internal and external gearing, sprockets, 

ratchets and other profiles. 

Be __ During the cutting stroke the tool is moved up 

and down and rotated so that the tool and work 
execute the movement of two meshing 
gears. This method ensures maximum 
accuracy and smooth flanks of the work. 
The tool is re-sharpened by simply grinding 
the tooth face. 
Special attachments are available for genera- 
ting helical gears, gear trains, face gears, 
rack gears, shaping between centres, etc. 
Lorenz gear shapers are made in five sizes 
as shown below. 


AUTOMATIC GEAR SHAPERS 
MODEL 00 |SV 00/ SS |S7 500|S7,/1000 
Pitch diam. 173° | 193° 40° 
Face width 54” | 6.5/16" 


Diam. pitch 
module i 5/5 | 3,6/7 | 3,6/7 


AUTOMATIC GEAR HOBBERS 


High production machines of extreme 
accuracy for the manufacture of spur, 
helical, worm wheels, and special gearings 
are made for work of pitch diameters from 
234” to 63” and diam. pitch/module 4.23/6 
to 1.59/16. 


Model 


WICKMAN of COVENTRY 


LONDON BRISTOL BIRMINGHAM MANCHESTER 
LEEDS GLASGOW NEWCASTLE . BELFAST 


183F39 
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KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone : Horsforth 2821 


AUTOMOBILE ENGINEER, August 1952 


~ 
: 

i 

i 

| 

: 

a 
4 


AUTOMOBILE ENGINEER, August 1952 


ENGINGER., CUTTING OF ALL TYPEs 
5 


Standard equipment 


for British motor cars and 
commercial vehicles... 


Write for Catalogue Ref. 115/07/20B 


lbp RENOLD & COVENTRY CHAIN CO LTD * MANCHESTER 
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Keeping busy? | 


“Well... busy enough trying to 
line up supplies.”’ 


know, it’s a bit like that, these 
days. Still, some things are 
easier... twist drills, for instance.” ; 


“Oh! twist drills... | never 
bother to line them up at all — 

Monks & Crane carry such phenomenal 
stocks.”’ 


“Fantastic, isn’t it? Get 
anything from stock. a 
Why, only the other day...” 2 


BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office : Head Office: Manchester Office : 

295 EUSTON ROAD | STANHOPE STREET | MANCHESTER OLD ROAD 
LONDON, N.W.! | BIRMINGHAM, 12} RHODES, MANCHESTER 
Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London | Grams: Emancee, Birmingham | Grams: Emancee, Middleton, Manchester 


SM/MC773b 
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wish I could 


show you ALL the clips 
we make at 


TERRY’S” 


. . - and here are three 
specials” 


You’d have a surprise—CLIPS in every possible shape 
and size, CLIPS in steel, bronze, stainless, plated, etc., 
CLIPS for every trade under the sun... and if you 
want a-clip made to specification TERRY’S Research costs 5-a dozen (inc. 
Department is there—ready and willing to give you sitar 
the benefit of 96 years’ experience. 


Want to know all about springs ? 


Here’s a book packed with spring know-how from cover to 
cover — the finest of its kind today. Post free 12 6. 


Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH - LONDON - BIRMINGHAM - MANCHESTER 
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Self-adjusting 


OMPANY LIMITED 


ENGLAND 


= STEERING ROD ASSEMBLY 


Pve got 


the right 


combination 


for saving! 


Mr. Therm has many saving graces. 


With gas and gas equipment he lets you 


tap the exact amount of fuel you need (without waste) == fr 
for a thousand different jobs. To expand his economy 
Mr. Therm adds a further combination of virtues: 


flexibility of use; accuracy 


of self-adjustment; rigid control of 


fuel consumption; speed in 


reaching working temperatures ; 


cleanliness of operation. 


In fact, Mr. Therm is so versatile 


that he can usually be found 


helping wherever people work. 


Mr. THERM IN GENERAL ENGINEERING 
Among the great variety of uses of gas are: 
Mr. Therm burns fo serve you general heat treatment, flame hardening, an- 

nealing, tempering, case hardening, normal- 
ising, preheating, metal melting, core drying, 
forging, brazing, soldering, oxy-town gas 
cutting, steam raising, water and space heating. 


THE GAS COUNCIL - | GROSVENOR PLACE * LONDON * SWI 
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James Neill & Co. (Sheffield) Ltd. and obtainable from your | 
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LIGHT AND HEAVY FRONT HUB_~ BEARINGS e LIGHT AND HEAVY FRONT HUB_~ BEARINGS 


wo” 


NV 
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The designers instinctive choice 


=AAV3H 


ONY 


AAW3H 
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Front hubs must be free from slackness. = . 

Wear on the bearings causes shaky steering z 
and wheel wobble resulting in uneven 
tyre wear. The wearlessness of Hoffmann m 
Bearings is a well proved advantage. Z 


THE HOFFMANN MANUFACTURING COMPANY LIMITED | CHELMSFORD, ESSEX 
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upraised.... 


A hand upraised may stop a bus, but consider the effort required to start it again. A 


tremendous load is thrown on to the transmission. This happens not once but 
thousands of times in the average daily life of a bus. Designed to withstand the 
strenuous conditions of public service transport, Hardy Spicer propeller shafts and 
universal joints are supplied to the majority of public service vehicle manufacturers 
as standard equipment. 


HARDY 


SPICER 


aii | PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER & CO. LTD. (A Birfield Company) WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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fp AUSTIN —T 


Mo-ost remarkable !— said the Managing Director, just returned from 


a handful of nuts and 


the new Austin Assembly Plant — they throw 


bolts on’ a moving platform and the next thing there’s a fellow driving 


an A.40 off the other end. Of course it’s my Little Horses who join 


the bits and pieces together. Little chaps called $.R.50 working singly 


human beings 


a few 


three or four. There are 


or in teams of two, 


about of course but they don’t do much except sing and 


say * Hup!” to my Little Horses. .Wo-ost remarkable ! 


Team of four S.R. 50's 


sticking the engine on. 


Desoutter Power Tools Increase Production 


TELEGRAMS: DESPNUCO, HYDE, LONDON 
CRC232 


THE HYDE, HENDON, LONDON, N.W.9 + TELEPHONE: COLINDALE 6346 (5 LINES) - 


DESOUTTER BROS. LTD., 


17 
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Making 

the better 
motor oils 
of today.. 


y Every year, a great tanker fleet 
P carries millions of tons of oil to 
~~ $hell’s refineries. At these plants —such as 
Stanlow, the Shell Refinery in Cheshire—the crude 
oil undergoes many exacting processes so as to pro- 
duce the highly refined oils needed for your vehicles 
This photograph shows the valve discharge manifold 
on the deck of a tanker. The tanker carries up to 
28,000 tons of oil-—which is pumped ashore through 
iwo hoses at pressures up to 150 Ib. per sq. in. and 
at a rate of about 600 tons per hour per hose ! 


and tomorrow 


AtShell’s Thornton Research Centre in Cheshire— Britain's 
biggest scientific research centre for petroleum products— 
900 scientists and technicians work constantly to produce 
ever-better motor oils for your vehicles. After exhaustive 
laboratory experiments, the oils are subjected to gruelling 
practical engine tests under actual running conditions. 
Here you See a Scientist operating the Two-Ball Machine— 
used for studying the performance of oils under conditions 
of extreme loading. 


LEADERSHIP IN LUBRICATION 
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INSPECTION 
ENLARGER 


PRODUCTION 
PR O1ECTOR 


TE CHECKING OF 
SCREW THREADS, 
, FORM, FOOLS ND “ey ES. 
LL 


ES TO MEET UIRE AU OF 
E GAUGE CONTRO ROO ETAIL 
SPECTION DEPARTMENT, 


TOOL E SHOPS. 


UNIVERSAL 
PROJECTOR 


LARGE* UNIVE RSAL PROJECTOR 


DEMONSTRATIONS IN OUR 

LATHE MEASURING ROOM, HEAD 

PROJECTOR WORKS. VISITORS ARE ALWAYS 
WELCOME. 


SOLE AGENTS : 


ALFRED HERBERT LTD *« COVENTRY 


AUTOMOBILE ENGINEER, August 1952 


\ i 
FOR 
f 
=, 
| 
1 
| 
| 
| 
| 
19 
| 
| 


WHEELS... ---CHASSIS FRAMES 
liz SAID THE COOK 


TRAILERS...  f 
SAID THE BOSUN 


... IMPLEMENTS 
SAID THE BOY E 


AND THE SIGNAL WAS 


Sankey oF wettincton 


JOSEPH SANKEY & SONS LIMITED - HADLEY CASTLE WORKS - WELLINGTON - SHROPSHIRE 
TELEPHONE: 500 WELLINGTON - TELEGRAMS: SANKEY - WELLINGTON 
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FOREIGN & COLONIAL . | DISTRIBUTORS OF MATERIAL 


ENQUIRIES TO AA IN BULK FOR GT. BRITAIN 

LTD. ~ | J. A. NORDBERG LTD. 

OAKENCLOUGH, GARSTANG... 171, QUEEN VICTORIA STREET, 
‘nr. PRESTON 


© 


See them in operation 
at Olympia 


AUTO SCREW MACHINES AUTO SCREW MACHINES 

BURTON GRIFFITHS BURTON GRIFFITHS 

TAND 77.7 STAND 77.78 
GRAND HALL GRAND HALL 


AUTOMATIC SCREW MACHINES 


12, 24, 36, 52 m/m capacities. 


May we advise on the application of these machines to your work? 


Sole Agents in Great Britain: (B.S.A. Tools Group) 
MARSTON GREEN, BIRMINGHAM 


BURTON, GRIFFITHS & CO., LTD., 


AUTOMOBILE ENGINEER, August 1952 


¥ 
é 4 seco” 4 
/ 
AS 15 Sec 
\ NY, 2 "WE ARE = EXHIBITING 
\N == 7 
Trade\M/ Mork 
3 


THE FINEST 


MALLEABLE 


Ley’s ‘Black Heart’ malleable castings are being used more and 
more for important parts where strength and rigidity must be 
combined with ease of machining. The illustration shows a 
front hub 123” outside diameter, for a commercial vehicle. 


LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 


Elongation : Elongation: 6% 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.3s.i. 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i. 


We offer your designers the full collaboration of our engineers. 
LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


STRENGTH & RIGIDITY _ 


=: 


TL 


This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life—the objective of 


every motor man ufacturer. 


AIR CLEANERS - AIR SILENCERS - CRANKCASE BREATHERS 
CAR HEATERS - FUEL PUMPS - SPEEDOMETERS - GAUGES 
INSTRUMENT PANELS =: OIL FILTERS - THERMOSTATS 


SPARK PLUGS - WINDSCREEN WIPERS - DIE CASTING 


If you are contemplating an important new design, or a modification of an AC-SPHINX SPARK PLUG COMPANY, 
existing one, take advantage of the facilities of the AC Technical Bureau. DIVISION OF GENERAL MOTORS LTD., 
We probably can save you hours of planning and experimentation. Write to the DUNSTABLE, BEDFORDSHIRE 

AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. and Southampton, Hants. 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 

They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 

Iso-Speedic governors can be supplied which give control within 0.3% 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 


“Sabotage” in a loose sense is a term which 
may be applied to some of the experi- 
ments conducted in the Ferodo Test House 
as for example the testing to destruction 
of hundreds of Brake Linings weekly in 
routine check. 

Another practical and valuable aspect of 
the Ferodo Physical Test Laboratory is to 
be found in the ingenious and specially 
designed apparatus which subjects samples to 
tests of endurance and efficiency far exceed- 
ing those encountered under the most 


AT CHAPEL-EN-LE-FRITH 


strenuous road or racing conditions over a 
long period of time. 

It is by such methods, backed by ceaseless 
chemical and physical research, that the in- 
superable standard of quality inherent in all 
Ferodo products is fully maintained. 

It is by close collaboration with Automobile 
Engineers and Designers, who at all times 
are freely and cordially invited to visit the 
Test House, that the problems associated 
with ever increasing h.p. and speed are dealt 
with... and solved. 


FERODO 


BRAKE & CLUTCH LININGS 


PHER-OD®D LIMIT ED 


A Member of the Turner & Newall Organisation 
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“ RADIATOR MAKER & 
to the Motor Trade 


The Coventry Motor Fittings Co., Ltd., known 


more familiarly in the trade as CMF supplies annually 
a large quantity of the radiators used in leading 
British cars and commercial vehicles. Over a period 
of 50 years an unrivalled experience of cooling design 
problems has been built up, and the specialised equip- ‘ i oe 
ment and production processes devised for large scale 


output of these exacting components are unique. Our 


Uninterrupted 
‘water way due to end 
location of lack seam. 


Design Dept. is able at any time to put forward a 
suitable type of radiator or allied equipment for your 


special requirements. An enquiry to the address below 
will bring a qualified technical representative to take 
full details. 


COVENTRY MOTOR FITTINGS CO. LTD., COVENTRY 
Tel. Cov. 3144-5-6 


Cogent 


COVENTRY MOTOR FITTINGS 


Heat-Treacme 


long 


per cent 


3 


PAAR A! nen! 


Tempering curves and table showing the properties obtain- 
able with different heat-treatments and ruling sections for 
a low-alloy steel to Specification EN 100. 


ECONOMY IN THE USE OF ALLOY STEELS 


is a necessity today, and our publication ‘“‘The Mech- 
anical Properties of Nickel Alloy Steels’’ will assist the 
user to make two ends—properties and availability— 
meet. The tempering curve and table reproduced here 
are from this publication, which covers a wide range of 
direct-hardening, case-hardening and nitriding steels. 
Write for a free copy to: 


THE MOND NICKEL COMPANY LIMITED 
SUNDERLAND HOUSE + CURZON STRFET + LONDON WI 


12 SL 34 


AUTOMOBILE ENGINEER, August 1952 


073 O48 O18 24° dia 850 650 $82 | 22 
‘ 150/093 057 O18 24° dia. 55-2 | 21-5 89 
| 4 dia ‘ 572 | 24 87 
141/090 038 O18 | 4° sq $70 | 22 6 
57 di 0.9850 600 628 19 43 
130 [084 043 O11 14° dia U O Q.850 600 
LI 
28 


out of our ivory tower.... 


Normally we are sufficient unto ourselves. We make the 


tools and many of the machine tools that make Holroyd Worm 
Gears, because this way we can be sure of living up to 
our very high standards of accuracy. But now 
and again we have to emerge from our ivory tower 
long enough to find a machine for a specific job 

— a machine we prefer not to make 

ourselves. We take any amount of trouble and put 
our hands deep into our pockets to 

secure the right one. 


The illustration shows 
one of the two De Vlieg 
Production Jig Boring 
Machines which form 
a part of our plant. 


Which attitude is why Holroyd Worm Gears are 


good enough for us to be boastful about. 


: 
: 


Holroyd WORM GEARS 


JOHN HOLROYD & COMPANY LIMITED - MILNROW «= LANCASHIRE 
CRC 
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As easy as that? Of course not! The idea is born and 
developed, the plans are made and assembly is prepared. And 
this is where we come into the picture. We are there although 


you cannot see us. Bolts and Screws and Rivets are required and 
they must have a pedigree, just the same as the Hawker Hunter. 
The plane is built, it flies. Another fine aircraft has been 
helped on its way with our products, our knowledge and 
our resources. This we ensure by laboratory testing all raw 
materials and observing the closest metallurgical and process 
controls through every stage of manufacture 
of every fastener. We supply 


all industries requiring 
small fasteners of the 
highest quality to hold 
together the products 
they manufacture. 

Our specialists are 


always at your service 

to advise and assist you 
with your own particular 
problems. 


LINREAD STERLING WORKS ST. BIRMINGHAM 3 


sr 
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Here is an exceptional 
opportunity for you to 
inspect and compare the 

finest machine tools and 

allied products from the 
leading manufacturing 
countries of the world. 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1952 


OLYMPIA - LONDON: SEPT. 17-OCT. 4 


9.30 a.m. —6 p.m. Admission 3/6 
Open daily, except Sundays 


The extensive range of exhibits will include: 
MACHINE TOOLS - ENGINEERS’ SMALL TOOLS - GAUGES 
MEASURING EQUIPMENT + TESTING EQUIPMENT 
PRESSES AND POWER HAMMERS - HEAT TREATMENT PLANT 
WOODWORKING MACHINERY 


Make sure that you visit this outstanding event ! 


Organised by The Machine Tool Trades Association, 
Victoria House, Southampton Row, London, W.C.1. 
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When it pays fo stand stil 


THE LESS THE MAN AT THE BENCH MOVES ABOUT, the greater his 
output will be. It pays to have him standing still. If you cannot 
reduce his unproductive movements by changing your factory layout, 
you may still be able to do so by installing electrically driven mechanical 
handling equipment. And by giving him electrically powered hand 
tools you will put both the power and the work directly into his hands. 
By using electricity in these ways you can raise productivity and make 
efficient use of the available supplies of power. 


Electricity for PRODUCTIVITY 


Electrical belt conveyor feeding directly from store 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. 
They can advise you on ways to increase production 
by using Electricity to greater advantage — on 
methods which may save time and money, materials 
and coal, and help to reduce load shedding. Ask your 
Electricity Board for advice: it is at your disposal 
at any time. 


Issued by the British Electrical Development Association 
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DRILL UNIT 


PAT. bd FOR 


Controlled power for Drilling, Reaming, 


Centring, Spot-facing, Hollow 


Milling and many other 


operations. 


QUICK SET-UP, HYDRAULIC FEED CONTROL 
FAST TRAVERSE on approach and return 
SIMPLE, COMPACT, RUGGED DESIGN 
UNIVERSAL MOUNTING. 


Any combination of these heads can be rapidly built 
up to suit any production problem. build any special machine 
The units can be supplied for direct drive, gear incorporating these units. 
reduction drive, or for pulley drive. 


Available in two sizes: Capacities 7” and 4” dia. drill. 2 Carly dele 


Sole distributors for Delta-Milwaukee and Tauco. 


We will supply the heads or 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


GASTON E. MARBAIX LTD ““BATTERSEA, LONDON, $ Watt 


PHONE. BATTERSEA 8888 (8 lines) 


@ WE ARE EXHIBITING AT THE MACHINE TOOL EXHIBITION, STAND No. 62, GRAND HALL. 
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SPECIALS 


FOR IMPROVED 
PRODUCTION AT 
LOWER COSTS 


x VAUXHALL RELY ON Be 
: 
BIRMINGHAM 16 ENGLAND 
SOLE AGENTS ERBERT LTD., GOVENTR' 
fe ; 34 AUTOMOBILE ENGINEER, August 1952 
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BUSES COMMERGIAL VEHICLES 
by meated 
MILEAGE* CONTROLLED LUBRICATOR 


Backed by 
Tecalemit design 
and service. 


Fitted to new Public 
Service Vehicles as 
standard equipment. 


Pre-determined \\ ensured throughout. 
quantities of oil 
to each point. AS 
Eminently over 20 years 
to fleet experience. 
conversion. 
gene 
main 
points lubricated 
elf-lubricate 
pump requiring 
Lubrication carried y | under high no attention. 
out onadefinite 4 pressure 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 


mileage basis. 
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...Cornelly Quarry... 


HIS highly mechanized Limestone Quarry serving The Steel Company of 


Wales is situated about six miles from the Abbey Works, Port Talbot. It is 
equipped with electric well-boring machines, 3} and 2} cubic yard electric 
shovels, 12-ton diesel lorries and primary, secondary and tertiary crushers. 
The Quarry is able to cope with substantial demands for large development 
schemes etc. Keen prices quoted and immediate delivery possible by road or 
rail in all sizes, viz :— 

Sized Limestone from 12” to 4” 
Concrete Aggregate in all sizes from 2” to ; 


Limestone Dust and Stone Filling 


ABBEY WORKS =. 


= 
WAT 
\ 
aa THE STEEL COMPANY OF WALES LIMITED Q 
36 AUTOMOBILE ENGINEER, August 1952 


ENGINEERS? 
SMALL TOOLS 


for consistency 


THE SHEFFIELD FWIST DRILL AND STEEL COMPANY LIMITED 
S$HEPRELD ENGLAND PHONE: 14137 (5 LINES) GRAMS: PROELLS SHEFFIELD 
LONDON OFFICE: TERMINAL HOUSE, LOWER BELGRAVE STREET, §.W.} Phane: SLOANE 2111 (4 Hers) Grams: PROELES. KNIGHTS LONDON 


 PORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANT 
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‘Cassel’ Mechanised 
Salt Bath Furnaces 


for Carburising, Heat-treatment, Austempering, Martempering and Brazing. 


I.C.I. design and manufacture 
mechanised salt bath furnaces to 
meet individual requirements. 
For further information, or for 
details of ‘Cassel’ salts and 
standard types of furnace, 


consult — 


All the advantages of the 
salt bath process plus 


JB Flow production at high rates 


Less handling and lower labour 


costs 
Be Uniform results 


co Automatic control of time and 
temperature 


Pe Elimination of fume and dust 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 


C.C.156 
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projects will be ton priority. Excavators, 
Bulldozers, etc., perform the heaviest, most 


you require Bearings ton 
signs, you will assuredly find a Bearing to suit. you 
requirements among the RiM 


“a 
a 
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Spring controlled flexing arm pre- 
vents damage to mechanism if an 
obstacle is struck accidentally. 


Hinge switch eliminates flexible 
leads to arm. Indicator lamps 
operate only in fully ‘Up’ 
position. 


Twin bulbs in parallel as safeguard 
against failure, spring mounted to 
minimise shock. Bulb unit readily 
accessible. 


Delay switch cancels signal auto- 
matically after pre-set period 
(adjustable 5 to 20 secs.). Man- 
size switch for operation by 
gloved hands, with illuminated 
front, lit only when arm is fully 
raised. 


ection and Electrical Equipment 


@ 174.465 
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... the first 
scientifically designed 


flexible mounting 
fitted to the 
1.F.S. of a Production Car 


ide range of 

ides 0 wide red to 

P hich provie desig" alte 
nting. d its 
system. The the coil spring 
fitted in or bottom 

«+ Frustoc fitted 
silentbloc may be 
deflection rates, 
suit any 


VICTORIA GARDENS 
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To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the I.F.S. of the 1952 Rover ‘75’. 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 
Ltd. 


WANUERCTURERS OF 
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RA, 


1 Scammell 15-ton Rigid 8-Wheeler. oe Leyland ‘Comet 90’ Truck Model ECO2.IR. 
3 Albion 8-Wheeled Heavy Duty Vehicle. 4 FergusonStandard Tractor. 5 Tilling-Stevens 


Express Type. L4MA8. 6 British Trailer Company’s Airflow II 50-Seat Semitrailer Coach, 
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af Te leading this 


aided Brake Linings are daily proving 
ér the most arduous conditions and 


f ~The iMuntisdions demonstrate clearly a few of the extensive range 
vehicles to which CAPASCO is now fitted as original equipment. 


Press § Moulded Homogeneous Structure % High Mechanical and Impact Strength »% Rapid 
Recovery * Extreme Resistance Frictional Dimensional Stability * Uniform 


Phone : GROSVENOR 6022 P.B.X. Grams: “INCORRUPT, LONDON” 
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name SCO has. been. nently associated wich the 
evelopment and perfection of Heavy Duty Moulded Brake Linins. 
CAPASCO pioneered the 
specialised field. CAPASCO Mo 
| their efficiency and reliabi 
im 
| 
a —Brums % Suitable for Medium and Heavy Duty\Application involving High Temperatures 4 
: 
NON-FADE BRAKE LININGS 
14116 PARK STREET LONDON 
4B 


The final choice of material for high-temperature plant is 

not easy. That is where we can help. We have service results 
covering materials used in widely differing conditions, and it 

is possible that we already have the answer to your problem. 
The chances are that one of the range of high-nickel alloys 
will be the most suitable—but ask us before you go ahead. 


FOR COLD FACTS ON HOT METALS 


HENRY WIGGIN AND COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM, 16 an 
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AND FLUID SEALING COMPONENTS 


REGO TRADE MARK 


“Gaco” is ideal for hydraulic sealing. It is grainless, 
resilient, non-porous, highly resistant to Oils, Fuels 
and Solvents, and has excellent wearing properties. 
“Gaco” mouldings are produced in a great variety of 
shapes and hardnesses and are well-known for their 
superior surface finish and dimensional accuracy. 


We shall be pleased to give you the benefit of 
our wide experience in the solution of your fluid 
sealing problems. 
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ANGUS OIL SEALS 


Fluid Sealing Engineers. 


x 


GEORGE ANGUS & 
OIL SEAL WORKS, 
NEWCASTLE UPON TYNE, 6. 


Telephones: 56161-3 
Telegrams: ‘‘Gaco, Newcastle-on-Tyne.” 
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aimed in both hemispheres 


CE 
\ 


)} 
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In every corner of the 
Globe you will find 
Murad Capstans doing 
their work to the 
entire satisfaction of 
their users: 


TRIBUTES: 
From New Zealand: 


“It has given us such 
excellent service... . 
let us have catalogues of 
your full range of machines 
because it will take very 
high pressure sales talk to 
sell us another make if a 
suitable one is in your range.” 


From the U.S.A.: 


“One cf our customers claims 
that the Murad 1” machine is a finer 
machine and more accurate .... . 
Several of our other customers having 
Murad machines have ordered other 
types of British equipment from us 
based on the quality they have 
found inherent in the first 
Murad equipment.” 


ra 


MURAD DEVELOPMENTS LIMITED, 


AYLESBURY, BUCKS.. ENGLAND, 
PHONE: AYLESSURY 790 (4 LINES) 


CABLES MURADITE, AYLESBURY. 
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VANDERVE L a. 
Thin Wall Bearings 


SERVE ALL BRANCHES OF THE h- 


VANDERVELL 


THIS MARK. 
PRODUCTS LIMITED 
PRODUCTS 


WESTERN AVENUE PARK ROYAL LONDON W3 
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Of Outstanding Design 


Evolved primarily to meet the elements, highly resistant to wear 
NEW. ee from dirty or badly-filtered fuel. 


method of adjustment simplifies 


high-speed direct- injection NE Ww. calibration and reduces back- 
lash, 


; : large diameter stiff camshaft to 
pact unit embodies—among NEW. .. Withstand higher pressures. 
other innovations—the new method of pneumatic governing, 

¥ giving consistant performance over 
Simms G.P. pneumatic NE W. the whole speed range with particu- 

ee 
: . larly steady idling and closel 
governor. Further information y 
controlled run out. 


on this latest Simms product will E Ww 
gladly be supplied on request. 


increasing stresses of smaller, 


engines, this remarkably com- 


FUEL INJECTION EQUIPMENT BY 


SIMMS MOTOR UNITS LIMITED 


OAK LANE «+ EAST FINCHLEY + LONDON N.2 
Telephone: FINCHLEY 2262 (20 lines) ’*Grams: SIMOTUNIT, EASTFINCH, LONDON 


Smee's 2525 
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REGD. TRADE MARK 


This combined box van, built on a Bedford 3-4 ton 
chassis, is just another example of the advantages 
obtained by using ‘ Duralumin’ in the construction 
of commercial motor bodies. It has a full loading 
capacity of 13 ft. 4 ins. x 6 ft. x § ft. 8 ins., although 
the body and cab together weigh only three-quarters 
of a ton and the entire vehicle weighs just over 
24 tons unladen. 


*Duralumin ’ bodies are tough and durable, remaining 
weather-proof for long periods with the minimum of 
attention. And because ‘ Duralumin’ is only a third 
the weight of steel, the bodies can be built much 
more robustly, without unduly increasing the weight. 
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JAMES BOOTH & COMPANY LIMITED ' ARGYLE STREET WORKS * BIRMINGHAM °* 7 


Tyre wear and fuel consumption are reduced, and in 
many cases, such as that of the van illustrated, the 
use of ‘ Duralumin’ enables the unladen weight to be 
kept below the 3-ton level, giving a considerable 
saving in the rate of tax paid. 


*Duralumin’ was developed and is manufactured 
exclusively by James Booth & Company Limited. 
This photograph is published by courtesy of the 
Duramin Engineering Company Limited of Park 
Royal, London, N.W.10 —a wholly independent 
company which specifies ‘ Duralumin’ because, like 
many other coach and body builders, it has proved 
.it to be the most reliable of light aluminium alloys. 


BIRMINGHAM 
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F Bolts, Nuts, Rivets, Screws, 
quick, Studs & Washers in all metals 
and threads e Pressure Gauges 

i Reducing and Relief Valves 
Steam Traps, Cocks and Valves 

for every service « Ground 

. guonaly Flat Stock e Lifting Tackle, Ball 
P & Roller Bearings, Transmission 
0 Equipment e Machine Tools 
SOWUK, ee efFerrous & Non-Ferrous 
Tubes and Fittings e Pumps 

ePlumbers Brassfoundry. 


WE ARE ALSO EXPERTS IN NON-STANDARD 
SPECIFICATIONS AND SHALL BE PLEASED 
TO RECEIVE YOUR ENQUIRIES. 


* Personal service means that your call is handled 

immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 


M. W. WALKER AND STAFF LTD. 


ENGINEERS MERCHANTS 
IBEX HOUSE MINORIES LONDON E.C.3 


Phone: ROYal 8191 (io LINES) ’Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH: BAHRAIN, PERSIAN GULF 
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GIRLIN 


_ THE BEST BRAKES IN THE WORLD Oo 


GIRLING LTO 
KINGS ROAD- TYSELEY 
BIRMINGHAM II 
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The above unretouched Photo- 
graph shows the fine surface 
finish achieved by a Cutanit 
tool. The operation is the 
finish-turning of a steel spindle 
for which Cutanit Grade S is 
unequalled. 


Exhibiting on Stand 169 € E M E NTE D CAR BI D E 


International Machine Tool Exhibition 
A METRO-CUTANIT PRODUCT 


LONDON Sept !7 - Oct 4 1952 


JJ SAVILLE & COLTD- 
BRIGHTSIDE WORK m= | TRIUMPH WORKS SHEFFIELD 
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\/ 
OVER ONE MILLION EATON TWO-SPEED AXLES IN TRUCKS TO-DA q 
A S f O ry 
A 
= 
EATON AXLES LIMITED. 
VICTORIA ROAD, WARRINGTON, ENGLAND | 


@ 32-689 
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Jhe 
TRIPLE We 
BRAKING 
SYSTEMS 
which have 
everything 


the name 
impltes 


Simplicity of layout makes installation costs small 


eco nom j cal Method of construction and manufacture ensures reasonable costs of units 


Maintenance and running costs negligible. 


Ease of obtaining correct braking ratio between front and rear axles 


In the event of rear wheel braking failure, front wheel braking is still effective or 
vice versa with manual braking available at all times. 


d e€ Pp € n d a b | € These features give a smooth, sure and powerful braking system that is absolutely 


reliable. 


Each unit independent in application. 


* Easy replacement of units. 
interchangeable System can be operated by 
VACUUM, AIR PRESSURE or CONTINUOUS FLOW. 


CLAYTON 


Fitanuc Works - - Phone 11305-9 
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When a gas flame was 


BRAZED 
used to braze the box 


yoke the spread of heat 
caused distortion 
that it was necessary 
to mill the top face 


end to redrill the holes. 


Both these operations are 


avoided by using H. F. induction heating, 


and output is increased hy 280°, 


The GEC 2kW Induction Heater used in this application has 


many features which make it eminently suitable for a wide range of 


applications, including the hardening of small parts, soldering and 


brazing Details of the generator are given in leaflet PH 1243 


H.F. INDUCTION 
HEATING 
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Rubber-bonded-to-metal mountings provide the most effective and economic method of damping 
vibration. But the design must be right and the bond beyond question. You can be sure of both at 
Andre where the technical service and production facilities of a company specialising in bonding and 
moulding rubber are at your service. Our Technical Department welcomes the opportunity to 
co-operate in the development of new applications of engineering rubber. 


Write for a copy of “El ic gi ing E les’’—a photographic record 
of the wide range of rubber and rubber/metal components produced by ANDRE. 


A selection of Rubber- 
bonded-to-metal mount- 
‘ngs and bump stops 
manufactured by Andre. 


etree of Rubacr 


ANDRE RUBBER 


Telephone: Elmbridge 6580/3 Tale 


{A STLENTELOC COMPANY) 
KINGSTON SURBITON 


4 é 4 4 (Fj 


INTERWATIONAL 
MACHINE TOOL EXHIBITION 
LONDON 1952 
OLYMPIA SEPT 17-OCT 4 


STAND No. 64 - Grand Hall. 
STAND No. 150 - National Hal! Gallery. 


This component, a steel 
forging hardened to 
Rockwell 58° Scale‘C,’ 
was plunge ground on 
four diameters in only 
8 seconds, whilst the 
redressing of the grind- 
ing wheel was accom- 
plished in 5 minutes. 


grinding tine sees! 


ameters one plunge. 


In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 
employ only the most modern production methods. Amongst their tools is this Newall 10” x 24” L.A. 
Grinding Machine. With this machine, all diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 


proved to be the right tool for high and economic outputs. 


(gear Transmission coutershaft 


NEWALL GROUP SALES LTD. 


PETERBOROUGH Tel PLIERBOROUGH 
SLCOTESH AGENTS DRUMMOND TR LTD 
75. we T GEORGE STREET Gt ‘ 


P1295 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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Your spring problems 
can be solved by 


CLIFTON WORKS 
SHEFFIELD - 3 


AND OF 
COURSE MILLIONS 
OF KANTLINK' 
SPRING WASHERS 


Seat and 
Cultivator Springs 
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TOLEDO 
WOODHEAD 
Torsion Bars & Heavy Coils 
Coil & Laminated Springs 
> 
| 


Dunlop Flexible Pipes put an end to pipe 
difficulties. Consider some of the practical advantages 


which they offer: durability and high fatigue- 


resistance, resulting from special Dunlop design 
and the traditional quality of materials and 
workmanship ; short end-fittings that offer ease 


of installation ; secure end-fittings that cannot be 


shifted by internal pressure. There are many 
types of coupling for original fitment 
or replacement, and, of course, high, 


medium, and low pressure ranges. The 


Dunlop Technical and Consultative 
Service is ready to advise you D U WN 4 oO Pp 
on all application problems. ] 

foes 


DUNLOP RUBBER CO. LTD., FOLESHILL, COVENTRY 
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ELECTRIC 


h.r.c. fuse links 


ASTA CERTIFIED 


The Association of Short Circuit Testing Authorities 
(ASTA) issues Certificates of Rating for fuses giving 
satisfactory performance when tested in accordance with 
the appropriate clauses of British Standard 88. 

The complete range of ‘ENGLISH ELEcTRIC’ Type ‘T’ 
High Rupturing Capacity Non-Deteriorating Cartridge 
Fuse Links has been ASTA certified for Category of 
Duty 440AC4 to the 1939 edition of B.S.88 (the highest 
category at that time) and for Categories of Duty 440AC4 
and 440ACS5 representing 25 MVA and 35MVA respec- 
tively to the 1947 edition of B.S.88. 


|ASTA CERTIFICATE NUMBERS 


| 
B.S.88: 1939 B.S.88: 1947 
440AC4 440AC4 440ACS5 


617 1016 =| 2074 
616 903 2022 
615 932 2021 
251 933 2033 
252 | «934 2032 

935 2031 

936 2025 
2098 2026 


The ENGLISH ELECTRIC Company Limited 
QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Fusegear Works: East Lancashire Road, Liverpool, 10 


Works: STAFFORD + PRESTON + RUGBY + BRADFORD + LIVERPOOL + ACCRINGTON 
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We don’t cast in doubt.. IC. I[ 


Before pouring our aluminium billets and slabs in the foundry, every melt is sampled and within 
two minutes we have a complete analysis, showing the exact percentages of a/l constituents. If there 
is anything wrong we can correct it then and there—and get another check analysis before we pour, 
How is it done? . . . Like everything else at T.I.A., by keeping abreast of the latest developments 
in plant and laboratory equipment. In this case by an entirely automatic spectrographic apparatus 
called a Quantometer — made by Applied Research Laboratories in California—and the only in- 
strument of its kind in this country. 

From our point of view, it means that we can send a billet to the extrusion press or a slab to the 
rolling mill immediately it is cast with absolute certainty that it is to specification; from our custom- 
er’s point of view it means even greater uniformity in his material; and from any point of view 
it’s another example of what we mean when we say... 


T.I. ALUMINIUM LTD., 
Redfern Road, Tyseley, Birmingham 
Telephone: Acocks Green 3333. A ) Company 


ALUMINIUM AND ALUMINIUM ALLOY INGOT, SLABS, BILLETS, SHEET, STRIP, TUBES AND EXTRUSIONS TO 
ALL COMMERCIAL, A.I.D. AND LLOYD’S SPECIFICATIONS. 
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E 
INIMUM MAINTENANC 
1 simple Battery Operation 


Wherever bottle-necks appear, w. 
STs 
MINIMUM RUNNING co 


In Current 


‘ver there are 
products to be lifted, stacked or moved—a RANSOMES 


Fork-Lift Truck reigns supreme. Quickly, economically, 
without noise or fumes it keeps production lines clear 
and conserves space by stacking heavy objects where 
before they had to stay on the floor. Every moment of 
the day “RANSOMES ARE TAKING IT”, 


OKE 
NO FU MES, NOISE OR SM 


INSTANT STOP-START 
No Idling Power-Unit 


Made in 10, 20 and 40-cwt. sizes. 
Ask for details. 


Ransomes 


BATTERY - POWERED 
ELECTRIC FORKLIFT TRUCKS 


ITY 
CCESSIBIL 
MPLETE 
cor ALL COMPONENT 


N 
BRICATIO 
UPED LUB 
ra all inaccessible part 


RANSOMES SIMS AND JEFFERIES LIMITED, ORWELL WORKS, IPSWICH 
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The wheelwright’s workshop knows no blueprints. Plans of many a wheel, 
each perfect for its purpose, are firmly fixed in the craftsman’s mind by generations of local knowledge and tradition. 
His patient task is to work towards perfection in oak, ash and elm. 

For a quarter of a century the makers of Tru-Wel have been working towards the same goal in the manufacture 
of steel tubes. Although they don’t pretend to know all there is to know about tubes, many of their users are kind 
enough to tell them they do know a good deal more than most. 

Tru-Wel’s uniformity of strength, concentricity, wall-thickness and composition is just what every production line 


requires to make assembly fast and trouble-free. 


Tru-Wel Electrically Resistance Welded Tru-Wel Stainless Steel Tubes 


Steel Tubes in straight engths }” to 2” o/d in gauges 
20 to 12 or manipulated to measure, are 
Supplied in straight lengths from 4” o/d made from most Austenitic Nickel 


to 43" o/d in gauges 22 to 6 or manipu- Chrome Steels and some Ferritic Nickel- 
lated to your special requirements. free steels. 


TUBE PRODUCTS LTD., OLDBURY, BIRMINGHAM 4 company 
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The numerous critical stages in 
making good clutch discs are 
our exclusive worry. If there 
were ten times as many the fact 
would remain that you, the user, 
are interested only in the final 
result. But because you may 
sometimes wonder why DON- 
FLEX Clutch Discs are just that 
little bit better, we are taking 
you behind the scenes . . . 


Here, we are making sure of 
precision in production by making 
and maintaining our equipment in 
our own engineering shops. 


SMALLt PARKES 


An obvious thing to r 

do? Precisely . . . the 
pains which we take over even the most | 
obvious things mean that you can always F 


be sure of DON-FLEX. 


PROOUCT 


DEPOTS AT 


(Towns & Telephone Nos.) 


25103 

BIRMINGHAM ... Aston Cross 1447 

BLACKBURN 658! 

589 

COVENTRY... Coventry 64914 

EDINBURGH |... Central 4234 

3813 

. Central 4595 

Central 52072 

oss 20664/5 

. Leytonstone 6068 

Royal 5202 

MANCHESTER 3... ... Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 

27142 and 27942 

NOTTINGHAM... 43646 

SOUTHAMPTON... ... 71276 

STOKE-ON-TRENT woo 44021 

WIMBLEDON cco 4248/9 


Republic of Ireland: 
DUBLIN, 35 Westland Row... ... 66597 


SMALL & PARKES LIMITED - MANCHESTER 9 


LONDON: 76 VICTORIA STREET, S.W.I 


DF/2 
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Why YOU 
should fit 
the M.M.D. 


Clevis ... 


Photograph by courtesy of 
The Standard Motor Co., Ltd, 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS 
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POSITIVE GEAR CHANGE LINKAGE 
Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 
‘sloppy’ remote control gear change assemblies. 
Wear, slack and rattle on all mechanically 
operated linkages, can be eliminated 
throughout the life of the car, with the aid of 
this rationalized clevis design. Available 


to suit all requirements of the Motor Industry. 


PARKER STREET - BIRMINGHAM 16 


Rylee 
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Good design, good steel, good treatment are the 
three keys to satisfactory and economic design for 
production and service. If the design is poor, 
then the best steel and treatment will not redeem it, and vice versa. 


Every engineer, designer, draughtsman, student will welcome this 
valuable summary in 72 pages of the facts relating to operating stresses, 
stress concentrations, what alloy steel to use for different applications, its 
treatment, etc. 


Write now—a hundred valuable diagrams, graphs and tables. 


Climax Molybdenum Company 
of Europe Ltd. 


Technical Enquiries: 99 Pinstone St., Sheffield, 1 
(Registered Office: 2-3 Crosby Square, London E.C.3) 


Please wid your FREE Booklet 


3 KEYS TO SATISFACTION 
BLOCK LETTERS PLEASE 


POSIGION 
Company 


Se 
is valuable is Page... 
a. 
( 
. 
C23 
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This interesting new car—like so many 
of the other Austin models, has Metalastik ‘Bonded Cone’ 
bushes on the I.F.S. system. 


The illustrations show clearly the effective manner in which 
these have been applied and the general simplicity of this 
most interesting layout. Metalastik “U.D.’ bushes are used 
in the rear suspension. 


Metalastik ‘Bonded Cone’ bushes are also used on the Austin i 5 
‘Somerset’, ‘Hereford’, ‘Atlantic’, ‘Princess’ and ‘Sheerline’ 4 
models and on a great number of other important cars. s : 


Their great capacity for both radial and thrust loads, and the 
higher duty made possible by the famous Metalastik rubber-to- 
metal weld, have established them as the ideal bushes for 
these vital situations. 


«+ « engineers with foresight have been quick to 
appreciate the advantages of CARMET*, and everywhere, 
more and more, they are specifying this material. Combining s : : eve $ 
the strength of metz! with the self-lubricating properties of ° 
Carbon; there is extremely low wear rate, a favourable cc- bearings 
efficient of friction and good resistance to high temperatures. 


he MORGAN CRUCIBLE 


COMPANY LIMITED 


BATTERSEA CHURCH ROAD, LONDON, 5.W.11 

Telephone: Battersea 8822. Telegrams: “Crucible, Souphone, London." be tw edvise 
ae * CARMET is a Registered Trade Mark of The Morgan Crucible Company, == 


C.42 
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Road 
Springs 

according 


Cocker 
and 
COCKER BROS LTD 


TELEPHONE 41188 


FITZALAN WORKS - SHEFFIELD 9 .- 
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CAST IRON CYLINDER BEOE 


STERLING METALS QcovENTRY 


By courtesy of Wolseley Motors 


TELEPHONE: COVENTRY 89031 (6 lines) TELEGRAMS: STERMET - PHONE - COVENTRY 
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HARDENING AND 
TEMPERING OF 
DIE BLOCKS 


All electrical and 
control gear is sited 
on a platform above 

the furnaces. 


Eight standard Birlec electric batch 


furnaces are incorporated in this impressive 
installation at Walter Somers, Ltd., Hales Owen; four are 
used for hardening and four for tempering. Charge 


dimensions of each furnace are 6’ 0” x 4’ 6” x 2’ 0’. 


Birlec batch furnaces of many types are used for other applications 
such as annealing, stress relieving, pack carburising, 


vitreous enamelling, etc. 


Publication No. 77 describes ‘Large Birlec Batch Furnaces’’ 
and No. 76 is its counterpart for continuous 


equipment. Have you had your copies? 
The three-arm 
charging machine 
handles die blocks 
on tables both alongside 
and opposite the 
furnaces. 


Layout showing 

furnaces with oil and 
water quench tanks in the 
centre and charge tables 


at both ends. 


Furnace door 

gear is electro- 
pneumatically controlled 
from a central control 
pulpit. 


ERDINGTON BIRMINGHAM 24 


Telephones: EAST 1471 (9 lines) Telegrams: Birlec, ‘Phone, B’ham 
SM/B.6424 
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Equipment 


(Patents applied for) 


and only British made equipment 


for the new faster mass production technique 


Hydraulic Copying 


THE ONLY EQUIPMENT 
WITH ALL THESE 
ADVANTAGES 


This Attachment —which can be fitted to any standard 
lathe—makes possible fast precision mass production, 
without special tooling and without highly skilled labour. 
The ‘ first-off’ or a template serves as a master. The 
Bridges Copying Attachment will produce go” angles, 
tapers and radii, and all difficult turned parts. The 
change-over from copying to normal turning is instan- 
taneous—no dismantling of the Attachment is necessary. 


THE MACHINE TOOL DIVISION, 


EASY TO INSTALL 
ON ANY LATHE 
USES STANDARD 
LATHE TOOLS 
COPIES ANGLES 
UP TO 90° 

DOES NOT 


INTERFERE WITH 
NORMAL TURNING 


Time taken, floor to floor : 
Ordinary turning .. .14 mins. 50 secs. 
Copying .. . 2 mins. 58 secs. 
Material E.N.8, 30/40 ton, 23” dia. 
Depth of cut, te ts. 

Speed, 500 ‘t. per min. 

Feed, .010 ms. 


S.N. BRIDGES & CO. LTD., BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.6 + RENown 1177/8 
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Tel. : Eowmansgreen 2266 


te 


tit 


ae 


t 
4 


T 


ieved these results. 


John Dale Aluminium Alloy 
have ach 


Alloy Gravity D 


t 
. 


VOKES LIMITED gave us a Die Casting Problem 
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Good clean finish and pressure tightness 


Gravity Die Castings 


Consult SOHN DALE Limited 
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JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. 
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one word. for springs -its 


FIRST NAME IN SUSPENSION 


The Woodhead Patent 
“‘BALL-END” SPRING 


The ball joints at the spring ends allow universal move- 
ment, relieving the spring from all torsional stresses. 
The isometric projections show that the ball ends at the 
fixed end of the spring fit into spherical depressions in 
SiDING END the bearing bracket ; at the free end provision is made 
for spring end movement by allowing the bearing plate 
to slide and arranging the under side with a groove instead 
of a depression. Among the many advantages are the 
elimination of shackles, making design for a very low 
loading line possible, and the use of only two lubrication 


JONAS WOODHEAD & CO. LTD. yee 
Kirkstall Road, LEEDS, 4 points per spring. 
n.d.h 6980 
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Perfection 


An achievement of Pressure Die Casting in the world’s finest car 


The Stromberg carburettor must be as perfectly accurate and reliable 


as the car in which it plays so vital a part. For this reason alone it is 
precision cast in MAZAK.. Based on zinc of 99°99+-°% purity MAZAK 
ensures strength and accuracy in every casting. 


IMI ANZ ANI 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED 37. - DOVER STREET - LONDON, W.1I. 
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Our Die Cast Iron Bar was introduced 
to meet a very real need in many industries— 
and its advantages particularly appeal to those 
engaged in the Automobile, Machine Too! and 
Textile Machinery trades. Because it is free from 
blow holes and inclusions (unlike Sand Cast Iron Bar), it is 
especially advantageous where lengthy or intricate machining 
operations are involved, as the possibility of rejects is 
materially reduced. The fact that it is supplied rough machined, 
results in further economies in machining cost and time. This 
Die Cast Iron Bar has a wide range of uses, and is specially 
recommended for the production of Bushes, Gear Blanks, Pump 
Rotors, Pump Rams, Cams, Couplings, Sprockets, Gears of all 


types, etc. 


% Delivery Ex-Stock. 


Write TODAY for full particulars and technical data to :— 


HAROLD ANDREWS 
GRINDING CO., LTD. 


BRISTOL ROAD, BOURNBROOK, BIRMINGHAM, 29. 


Peiephone : {SELly Oak 1128-9-0, and at MANOR WORKS, 
MANOR LANE, HALESOWEN. Telephone: Halesowen 1181-2 


GUARANTEED SOUND RIGHT 
THROUGH—FREE FROM 
BLOW HOLES & INCLUSIONS. 


CLOSE GRAINED i.e. IT TAKES 
A GOOD FINISH. 


FREELY MACHINABLE. 


IT 1S SUPPLIED ROUGH 

MACHINED, THEREBY RE- 

DUCING YOUR MACHINING 
TIME & COST. 


AVAILABLE IN A WIDE RANGE 

OF SIZES UP TO 2}” DIA., 

IN LENGTHS UP TO 6 FT.: 

FROM 24” TO 64” DIA., 

IN RANDOM LENGTHS FROM 
18” TO 24’. 


COMPETITIVE IN PRICE. 
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THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 

GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 


Double bearing support to rocker shaft. 
End-location adjustable. 

Large angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 


Trunnion or spigot mounting alternative 
on heavy types. 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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We are proud of the Air Compressors 
we build. Only the best satisfies us. 
The Pneumatic Tools we use are also built by 


us—they have to be good, too. 


The best compressors and tools are 


at YOUR service. 


Write NOW for full details. 


BROOM & WADE LTD., HIGH WYCOMBE, ENG. Telephone: High Wycombe 1630 [8 lines]. Telegrams: “‘ Broom’’, High Wycombe. 
7s 
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BOUND BROOK MLETALL 


SHAPES and SIZES 


We know that not all shapes and sizes of structural parts can be made by the 


powder metallurgy process. We do know, however, what can satisfactorily be 


produced by this technique and this experience we place at your disposal. The 
first requirement is a knowledge of the exact shape required, its function and the 
physical properties and density of the metal. When these details have been cleared, 
and the quantity is satistactory, both the quality and cost should justify the 
change from the more con- 
ventional methods. We shall 
be happy to investigate the 


production of your mac hine 


parts by this new process. SINTERED METAL PARTS 


Send for our leaflet ‘‘ Sintered Components by Powder Metallurgy” 


~ BOUND BROOK BEARINGS LTD. TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
(A Birfield Company) Telephone : Lichfield 2027-2028 
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From our initial entry into the electric furnace 

Industry in 1931, with simple Box-type units, our 

experience over the years has extended to embrace 

the whole range of resistance heating equipment, 
including Bogie Hearth Furnaces, Mesh Belt Conveyors, Chain 
Conveyors, Pushers, Bell and Pit types, Continuous Strip and Wire 
Installations etc. Present developments include our entry into the 
Arc Furnace field, Low Frequency heating and Medium Frequency 
equipment on which we have worked in conjunction with the English 
Electric Company Limited and which involves the use of Mercury 
Arc Rectifiers as frequency changers. 


For LARGE 
Electric Furnaces 


G.W.B. ELECTRIC FURNACES LTD., DUDLEY, WORCS. Phone: Dudley 4284/5 


M-W.307 


Proprietors: GIBBONS BROS. and WILD-BARFIELD ELECTRIC FURNACES LTD, 
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The story of Skefko, Luton, is one of steady 
expansion. Beginning in a small way in 1910, the 
factories in and near Luton today form one of 
the world’s most modern ball and roller bearing 
manufacturing plants, and are evidence of 
Skefko’s determination to keep up with the 
demand for more and still more ball and roller 
bearings. Here, every device that human ingenuity 
can develop is used to safeguard the traditional 
reputation for quality of every SKF bearing. 


THE SKEF K EARING CO D . LUTON, BEDS 


> 
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Power Unit Developments 


ROM time to time throughout the history of the 
piston-type internal combustion engine it has been 
suggested that the peak of development has been 
reached. For obvious reasons this may be true 

of piston-type engines for aircraft, which have been 
developed to give very high overall thermal efficiencies, 
but only at a cost that would be prohibitive for the auto- 
mobile industry. In a lesser degree it may also be true of 
a few car engines. But here again, the efficiency is asso- 
ciated with a cost of production that must severely limit 
the market. Of what may be termed normal engines, it is 
certainly not true to say that the peak of development has 
been reached. 

Further development is a matter of urgency. There is 
every indication that competition, both at home and 
abroad, will be very much keener in the near future. There- 
fore the quality and efficiency of the product will be 
increasingly important. Improvements in these respects 
can come only through continued research and develop- 
ment, inevitably a lengthy matter. Even when results 
have been achieved, there still remains their application 
before any tangible benefit is gained. Because of the high 
stage of efficiency to which the piston-type internal 
combustion engine has already been developed, the returns 
from research and development will appear meagre for the 
time and money spent. Nevertheless, the search for 
improvement must continue. 

All the major manufacturers of automobiles maintain 
large research departments. Whether the best use is made 
of these departments may be questioned. In some 
organizations, research and development are devoted almost 
solely to the immediate problems concerned with current 
designs. This is understandable, but the importance, nay 
the necessity, of long-term investigations must not be 
overlooked. Admittedly, more research applicable to 
future designs in general would impose an additional 
financial burden, without any immediate return. This 
burden may appear to be unwarranted at a time such as 
the present, when the immediate task is to reduce costs in 
order to meet competition, but the additional outlay 
would represent only a negligible percentage of the total 
budget. Its effect on cost per unit should be trifling. 

There is still a very wide field for investigation into means 
for improving the efficiency of power units. Some possible 
lines of approach are:—pressurized cooling systems; 
alternative materials and methods of construction, such as 
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cast iron connecting rods; better lubrication and bearing 
materials to reduce bearing dimensions and mechanical 
losses; and surface discharge plugs. In sum, these might 
produce appreciable improvements in engine efficiency, 
but none, by itself, could have any very marked effect. 
More promising, are investigations directed towards ob- 
taining greater power and torque from a given engine 
capacity. Any such increases would be the more acceptable 
if accompanied by a reduction in fuel consumption. In 
other words, the aim should be improvement in overall 
thermal efficiency. 

A fundamental, and in many ways the simplest, means 
to this end is to increase the compression ratio. Un- 
fortunately, this course is dependent upon the availability 
of appropriate fuels, and there is little prospect that fuels 
of very high octane ratings will be produced for general use 
for a long time to come. Manufacturers in this country, 
therefore, have little or no encouragement to investigate 
the possibility of improving engine efficiency by the use of 
compression ratios much higher than those now used. 


Chrysler investigations 


A research programme carried out by the Chrysler 
Corporation seems to indicate that another line of approach 
may yield quicker and better results. Details were re- 
counted in a recent S.A.E. paper New Horizons in Engine 
Development, by James C. Zeder. Briefly, the Chrysler 
Corporation, after research into the possibilities and 
potentialities of appreciably higher compression ratios, 
turned attention to improving combustion chamber 
efficiency and engine breathing generally. Admittedly 
the results were obtained from an overhead-valve engine 
with spherical-segment combustion chambers, and were 
compared with results from an earlier side-valve engine; 
nevertheless when all allowances are made, the improve- 
ments in efficiency were remarkable. 

Without a doubt, the spherical-segment combustion 
chamber approaches the ideal so far as thermal efficiency 
is concerned, because the surface area volume ratio is a 
minimum. Therefore, the heat losses to the coolant are 
reduced, with a consequent reduction in the size of radiator 
needed. Moreover, there proved to be less tendency to 
form a carbon deposit. But, probably the greatest advan- 
tage to be gained from this type of combustion chamber 
is that the lateral disposition of the valves permits the 
incorporation of large, unobstructed and cool ports, 
which give exceptionally high volumetric efficiency. 
Unfortunately, this arrangement of valves is scarcely 
G 


? 


practicable for any other than the more costly in-line 
engines, since there appears to be no inexpensive way to 
operate the valves. 

A glance through the engine descriptions published in 
past issues of this journal will show that many different 
forms of combustion chamber have been, and still are, used. 
Presumably each was chosen because in the light of all the 
relevant circumstances it was considered the most efficient; 
they cannot all be the best. Many were developed a rela- 
tively long time ago, and no doubt gave excellent results in 
the engines then current. In the interim, much progress 
has been made and conditions have changed. Porting and 
manifold arrangements have altered; there have been 
improvements in cam and valve design; the fuel position 
has changed (for the worse); and, as a result of recent 
legislation, some manufacturers have made radical changes 
in bore stroke ratio. All these factors can affect combustion 
chamber design and for every design it should be asked 
whether the combustion chamber has been modified to a 
form best suited to the existing conditions. 


Engine breathing 


Increases in compression ratio almost invariably entail 
higher friction losses; improvements in engine breathing 
reduce pumping losses as well as promoting high volu- 
metric efficiency. There is therefore, good reason for a 
careful study of all the factors relating to the design of the 
induction system. Consideration must be given to cam 
design, valve size and shape, as well as valve guide shape and 
projection into the port, shape and size of the port, and the 
arrangement of both induction and exhaust manifolds. 

Many papers on the design of cams and valve operating 
mechanisms have been presented before both the Auto- 
mobile Division of the Institution of Mechanical Engineers 
and the Society of Automotive Engineers. They are 
worthy of careful study, since they embody a fund of 
knowledge. A word of warning is perhaps, necessary. 
Some designers have sought to apply the principles laid 
down in these papers, but have made mistakes in applica- 
tion, thereby obtaining results that led them to conclude 
there was no advantage to be gained. Others have effected 
remarkable improvements in engine performance, generally 
by obtaining higher valve lifts with lower accelerations, 
which allowed the use of lighter operating mechanisms. 

A pre-requisite if valve-head diameters are to be in- 
creased, is the maintenance of uniform sections round the 
seats so that distortion does not occur. This problem will 
be eased when improved temperature-distortion resistant 
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alloys are developed for application to cylinder head 
castings. Combustion chamber design also has, of course, 
an important effect on the size of valve head that can be 
employed. 

In a vertical in-line engine, exhaust port and manifold 
design is made difficult by the fact that for maximum 
efficiency it would be necessary to reconcile two opposed 
fundamental requirements. The first is that the layout of 
this type of unit requires that, for greatest efficiency, the 
ports should be inclined upwards from the valve seats, 
while the second is that the only really practical path for 
the exhaust pipe to follow is under the vehicle. 

Other engines, such as flat and vee-type, generally 
have the advantage so far as exhaust system lay-out is 
concerned. However, these types are almost invariably 
more expensive to produce, and may present difficulty 
with regard to installation. Nevertheless, a time may well 
come when the incorporation of some more costly features 
in engine design will be necessary to meet the public demand 
and to counter competition from abroad. After all, it 
cannot be denied that in recent years many other relatively 
expensive features have come to be regarded as essential 
parts of the motor car. 


Machine Tool Exhibition 


ROM September 17th until October 4th, 1952, 
Olympia, London, will be the scene of the Inter- 
national Machine Tool Exhibition organized by 
the Machine Tool Trades Association. To pro- 

duction engineers, this quadriennial event is rivalled in 
importance only by the biennial Mechanical Handling 
Exhibition. This year, and for the first time since 1934, 
the exhibition will be truly international in character, since 
once again the products of ex-enemy countries will be 
shown, in addition to machines from all other major 
machine tool manufacturing countries. 

It will be interesting to compare British machine tools 
with their German counterparts. Since the war, the British 
machine tool industry, under difficult conditions arising 
from shortages of materials and labour, has done remark- 
ably good work in equipping British engineering factcries 
and at the same time maintaining a healthy export trade. 
The full order books have probably retarded developments 
in some measure, but nevertheless advance information 
concerning the products that will be displayed shows that 
the British machine tool industry is fully aware of its 
responsibilities. A pre-view of the exhibition will be 
published in the September issue of this journal. 


Power Unit Developments. Machine 
Tool Exhibition 
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THE ALLARD P2 CHASSIS 


285 


A New kstate Car Chassis Designed for Cross-country Work 


overseas, the Allard Motor Co. 

Ltd. are producing an estate 
car incorporating many notable fea- 
tures. The demands have come not 
only from individual motorists, but 
also from firms hiring out vehicles for 
safari work in overseas territories, 
particularly Africa and South America. 
By current standards this potential 
market is not, of course, a large one, 
but it is ideal for manufacturers of 
specialist vehicles. While mass-pro- 
duced cars may be used over terrain 
such as jungle tracks and unmade 
mountain roads, they are far from 
ideal for this work. 

This model is outstanding because 
of its adaptability to many different 
conditions. For use on muddy or 
sandy terrain, large section rear tyres, 
7.50 « 16.00 in may be fitted in place 
of the standard ones, 6.25 « 16.00 in. 
Moreover, alternative shock absorbers 
are available. They are the 1} in bore, 
and the 43 in bore Armstrong tele- 
scopic units. Any one of four different 
axle ratios can be incorporated, so 
that the vehicle may be supplied to 
suit customers’ requirements and local 
conditions. 

An essential on this type of vehicle 
is a sturdy frame, and there is little 
doubt that this requirement is satisfied 
by the Allard P2 frame, the torsional 
stiffness of which is, the manufacturers 
claim, five times that of the Pl. 
In spite of its unusual strength and 


1. meet current demands from 


SPECIFICATION 
TRANSMISSION: With Ford V8 Pilot 
engine the gear ratios are: top 1:1, 
second 1:77:1, first 3-1:1, reverse 
4:0:1. Ford torque tube enclosing a 
Hardy Spicer propeller shaft. 

REAR AXLE: De Dion with swinging 
half-shafts. Spiral bevel final drive. 
Ratios available: 41:1, 3-78:1, 3-5:1, 
or 3-27:1. 

FRONT SUSPENSION: Single transverse 
link I.F.S. with forward pivoted radius 
rod and coil spring. 

REAR SUSPENSION: Coil spring on 
De Dion tube, forward pivoted radius 
rods, and a Panhard rod. 

SHOCK ABSORBERS: Armstrong AT7 
telescopic front and rear. 

STEERING: Marles cam-and-roller unit, 
34 turns from lock to lock. 

BRAKES: Lockheed hydraulic, 12in 
diameter » 132 in width. 

TYRES: 6.25% 16.00 or, at the rear 
only, 7.50 « 16.00. 

DIMENSIONS: Wheelbase 9 ft 4 in 
Track, front 4 ft 84 in, rear 4 ft 104 in. 


stiffness, the dry weight of the vehicle 
is stated to be only 29} cwt, and the 
curb weight is about 30cwt. The 
ground clearance is 7} in fully laden, 
while, with full tank, a driver and one 
passenger, the body floor at the front 
is 15in above the ground. This is 
3} in lower than the Pl. To give more 
room in the body, the engine has been 
moved 9 in further forward. 
Unusually free access to the power 
unit is obtained, by hinging the entire 
bonnet and wing unit at the front, 
the pivot being at bumper level. 


The estate car, a difficult subject for the stylist, has pleasing lines 


On this model, however, two hydraulic 
jacks, mounted on brackets, one on 
each side frame are incorporated to 
lift the bonnet. They are powered by 
a Smith’s Jackall hand pump bolted 
to the body mounting bracket adjacent 
to the driver’s seat. A_ knurled 
thumb-screw control is incorporated 
in the pump to lock the hydraulic 
fluid in the system and hold the bonnet 
up, or to release it again at will. 
The bonnet is held in the down 
position by a spring-loaded, hook-type 
catch which may be released by a 
pull control under the dash. 

The standard power unit is the 
85 b.h.p. British Ford V8 Pilot engine, 
as described in the October, 1945 
issue of Automobile Engineer. This 
unit gives a power: weight ratio, 
based on kerb weight, of 59-4 b.h.p. ‘ton 
which, with a suitable axle ratio, 
should result in fairly good all round 
performance for this class of vehicle. 
The gear ratios are: top 1:1; second 
1:77:1; first 3-1:1; and reverse 4-0:1. 
As an alternative, any one of several 
engine and gearbox units of American 
manufacture may be fitted for export. 
They include the Ford V8, the new 
Lincoln overhead-valve V8, the 
Chrysler Firepower, described in the 
March, 1952 issue of Automobile 
Engineer, the Cadillac 331, and the 
Ardun. 

One of the prime requisites for 
selling cars overseas is the establish- 
ment of a good spare parts service. 


} 


| 
| 
| 
‘ 
A, 
| 
LE 


ul Fo, yp seas ‘ul yp “Ul YE 
SISSVWHD 3HL JO LNIWJONVYYVY TWYINIO 


AuGust 1952 


< 


/ 
| | | 
| 
eee | | | | | | | 
NY | / | 
| dll {ie I 
\\ | A\ | 
\\ IN / | 
\\ 4 | } 


AuGust 1952 


This is difficult when only a small 
number of vehicles is exported to 
each country. Allards have overcome 
this problem very satisfactorily by 
installing power units and gearboxes of 
mass-produced vehicles, and by fitting 
Ford V8 Pilot transmission and other 
components. It has, of course, been 
necessary to modify these in some 
respects to suit this particular installa- 
tion, but parts, such as oil seals, that 
normally require replacing during the 
life of the vehicle, are standard. 


Rear axle 

The drive is transmitted to the 
De Dion-type final drive unit by a 
Hardy Spicer propeller shaft, enclosed 
in a Ford torque tube which is 
shortened by cutting and welding. 
Not only does this give the self- 
balanced system necessary, with this 
kind of axle unit, to react engine 
torque but, together with the frame 
cross member over the rear axle, it 
also takes the brake torque reaction. 

A Ford E62A spiral-bevel differen- 
tial unit is employed. It is modified 
to suit this layout by considerably 
reducing the length of the half shafts, 
and by manufacturing different side 
covers to house the differential bear- 
ings as well as to carry the brake back 
plate. The differential casing and 
the side covers are made of D.T.D. 
304. In addition to the two final drive 
ratios available with the Ford unit, 
gears made by David Brown and Sons, 
Ltd., may be fitted to give two more 
alternative ratios, making a total of 
four in all. They are 4-1: 1, 3-78:1, 
32721. 

Integral with the En 26 bevel pinion 
is a 1} in diameter shaft, onto which is 
splined and pinned the tubular driving 
shaft. The pinion is straddle mounted 
between a two-row taper roller bearing 
at the front, and a plain roller bearing 
at the rear. Only an outer race is 


AUTOMOBILE 
ENGINEER 


employed at the rear where the caged 
rollers run on the 1}in diameter 
portion of the shaft. 

Pre-load is applied by a nut threaded 
on the shaft and pulling the inner 
races against the pinion. Another 
nut is tightened against the first to 
lock it, and, as an additional safety 
measure, a tab washer is interposed 
between the two. When the correct 
pre-load has been applied, the torque 
required to turn the pinion is 12-17 
Ib-in. There is no axial adjustment 
to the position of the pinion, but the 
mesh of the crown wheel is altered 
by fitting paper washers between the 
axle casing and the left-hand cover. 

An En 38, 8{in diameter crown 
wheel, with teeth 1}in long, is 
employed. It is carried on a taper 
roller bearing around its | }i in dia- 
meter boss. Additional support is 
furnished by a similar bearing around 
the boss on the other side of the 
differential pinion cage. The outer 
races are carried in the side covers. 
Pre-load of these bearings is adjusted 
by fitting paper washers between the 
differential casing and the right-hand 
cover. Both covers are secured to the 
differential casing by ten ; in dia- 
meter set bolts, locked by spring 
washers. Some of these bolts also 
carry a fabricated, welded bracket for 
the two Metacone mountings, supplied 
by Metalastik Ltd. Each of these 
mountings is carried on a horizontal 
plate, | in thick, welded between two 
vertical flanged brackets on the frame 
cross tube. 

Six 3 in diameter bolts with split- 
pinned, slotted nuts secure the two- 
Piece cage to the right-hand side of 
the crown wheel. The bolts have 
cheese heads with flats on them 
registering against a shoulder on the 
cage to prevent them turning. The 
cage is split in the plane which contains 
the axis of the bevel pinion as well as 


The engine is 9 in further forward and the floor 3} in lower than in the P1 model 
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the axes of the four arms of the spider. 
Each arm of the En 18A spider has 
two flats on its periphery to distribute 
oil to the bearing surface of the 
En 35A pinion. Spherical thrust 
washers of phosphor bronze are inter- 
posed between the outer faces of the 
pinions and the cage. At the pitch 
circle, the length of the tooth engage- 
ment is 2 in. 

The Ford En 8 differential wheels 
are integral with their shafts. No 
thrust washers are fitted at their flat 
outer faces, the wheel on the left 
bearing directly on the crown wheel, 
and that on the right against the cage. 
The shafts are machined 1} in dia- 
meter by {% in long to bear, on the 
left, in the boss of the crown wheel 
and, on the right, in a similar boss on 
the differential cage. Outboard of their 
bearing surfaces in the bosses, the 
shafts are machined | ,j; in diameter, 
for a length of 1,4 in, and then 
tapered 1} deg for 2}4 in. The {4 in 
diameter end of the shaft is threaded 
for the split-pinned, castellated nut 
that secures on the taper the En 6 
companion flange for the inner uni- 
versal coupling. A key, 2{ in long, 
furnishes the drive. 

Pressed on the 2 3; in diameter inner 
end of the boss of this companion 
flange, is the inner race of a plain 
roller bearing. The caged rollers are 
located axially only by the outer 
race, so that the tolerance for the 
bedding of the boss on its tapered shaft 
is relatively large. A ring, secured by 
six }in diameter countersunk set 
screws, clamps the outer race in its 
housing situated in the side covers of 
the differential casing. This ring also 
houses a Gits, lip-type oil seal that 
bears on a 243 in diameter shoulder, 
around the boss, adjacent to the outer 
face of the roller bearing. The 
bearing is lubricated by oil splashed 
through the differential gear bearing, 
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as well as through holes, drilled in the 
housing to communicate between the 
differential casing and the space 
between the two bearings. Clamped 
between the companion flange and the 
universal joint is the cast iron brake 
drum. The assembly is secured by 
four in diameter studs and self- 
locking nuts, the universal joint being 
located in a spigot on the companion 
flange, while the brake drum is located 
around the same spigot. 

At each end of the universal half 
shafts, which incorporate a splined 
sliding joint, a Hardy Spicer universal 
joint with needle roller bearings is 
fitted. In general, the diameter of the 
inner member of the sliding joint is 
1} in, while that of the outer portion is 
fin. The length between the uni- 
versal joint centres is about 12; in. 
At the outer end, the universal joint 
is spigoted into its companion flange 
and secured by four ;% in diameter 
studs and self-locking nuts. This 
outer companion flange is secured in 
the same way as the inner one, except 
that it is keyed on a taper on the stub 
axle, and the assembly of the ball 
bearing around its boss is different. 
As well as supporting the stub axle, 
this bearing takes the thrust due 
principally to cornering loads. The 


inner race of the bearing is held, 
by a ring nut against a 248 in diameter 


shoulder on the 2 in diameter portion 
of the boss. The nut is locked by a 
radially positioned grub screw. Around 
the shoulder is a Gits oil seal in a housing 
that secures the outer race of the bearing 
in a recess in the En 3A wheel hub 
carrier, mounted on the De Dion tube. 
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A two-point mounting is employed for the differential box 


The hub carrier and stub axle are 
Ford units, modified to suit the Allard 
layout. split-pinned, castellated 
nut secures the forged En 3A hub on 
the tapered outer end of the stub axle 
which is machined from the Ford half 
shaft. A 22 in long key transmits the 
drive. The wheel is attached, by 
five ~; in diameter, special bolts and 
spherical-seating nuts, to a flange 
around the hub. 

Carried in the inner end of the hub 
is a standard Ford bearing, the caged 
rollers of which are 1$in long. A 
distance washer is positioned in the 
housing adjacent to the outer face of 
the bearing, while against its inner face 
is a Gits oil seal located by a circlip 
in the housing. The inner race is 
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mounted on the hub carrier. Lubrica- 
tion of this roller bearing, as well as 
of the ball bearing at the other end, is 
effected through a grease nipple 
feeding through a drilling into the 
clearance between the stub axle and 
the carrier. 


Rear suspension 

A simple layout is employed, com- 
prising a De Dion tube with a Panhard 
rod and, on each side, a radius rod. 
These radius rods, extending forward, 
are coupled together and pivoted in 
the vertical plane containing the 
longitudinal axis of the chassis. The 
coil springs and telescopic shock 
absorbers are mounted on the De Dion 
tube. A rubber bump stop is mounted 


Most of the back axle components are either standard or modified Ford parts 
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The bevel pinion is straddle-mounted in its bearings 


on a bracket welded to each frame side 
member. In the full bump position, 
it bears against the wheel hub carrier. 
A heavy canvas strap, passed around 
the De Dion tube, and suspended from 
the frame side members, forms the 
rebound stop. 

From the axis of the rear wheels to 
that of the front radius rod bearings 
is 374 in, while the distance from the 
exis of the radius rod bearings to the 
spring centres is 42} in, all dimensions 
being taken parallel to the longitudinal 
axis of the chassis. This gives a 
spring : axle ratio of 1 : 0-885. As the 
actual spring rate is 260lbin, the 
effective spring rate is 260» 0-885-* 

330 lb in. The unsprung weight is 
240 lb while the sprung weight on the 
rear axle is 1,560 1b. With an assumed 
additional load of 500 Ib on the rear 
axle, the periodicity is approximately 
105 cycles min. Because of the 7 deg 
upward inclination, in side view, of a 
line joining the axis of the radius rod 
fulcrum and the axis of the wheels in 
the static position, there is a noticeable 
understeer tendency. This, of course, 
arises from the face that the upgoing 
rod moves its wheel further forward 
than the downgoing one on the 
other side. 

Welded to each end of the 2?» 10 
S.W.G. De Dion tube is a 3 in thick 
plate. It is spigoted and bolted on a 
flange about mid-way between the two 
ends of the wheel hub carrier, four 
diameter bolts being fitted. 
Spaced 2{ in inboard of this plate is 
another, }in thick, welded to the 
front of the tube. The principal 
function of this plate is that, together 
with the end plate, it takes the yawing 
moments that would otherwise give 
rise to bending fatigue on the outer 
plate. It is secured, by two {% in 
diameter bolts with self-locking nuts, 
to another plate of the same thickness. 
This is held in a recess in the inner 


AUTOMOBILE 
ENGINEER 


face of the ball 
bearing housing by 
two of the six ; in 
diameter bolts that 
secure it. 

At each end, a 
12 S.W.G. bracket, 
to support the pin 
for the lower end 
of the Armstrong 
AT7_ telescopic 
shock absorber, is 
welded to the rear 
face of the tube. 
Rubber bushed, 
ring-type end fit- 
tings are employed, 
and they are posi- 
tioned with their 
axes at right angles. 
Both are on over- 
hung trunnion 
mountings, the upper pin being 
carried in the frame cross member. 

Also welded to the rear face of the 
De Dion tube, but with its axis 
91} in inward from the left-hand end, 
is a 12 S.W.G. bracket for the | in 
diameter «10 S.W.G. tube which 
forms the Panhard rod. A jin 
diameter fulcrum bolt, with a self- 
locking nut, carries the end of the rod, 
which is furnished with a welded-on 
tubular housing for a Silentbloc 
rubber bush. The other end of the 
rod is attached in a similar manner to 
a bracket on the frame cross member. 
Fabricated spring pans are supported 
on brackets welded to the De Dion 
tube. In the static position the 
length of the springs, as installed, is 
about 10} in. 

The radius rods are made from two 
10 S.W.G. steel pressings welded 
together. At their forward ends, they 


The single transverse link front suspension system]incorporates a forward extending radius 


form a l}in diameter« 10 S.W.G. 
circular section to take the welded-on 
En 8B lugs, but their depth is in- 
creased towards the rear, to 2} in, the 
width remaining constant. Their 
pivoted front end assembly is held 
together by a 3 in diameter bolt, the 
lugs being spaced approximately 2} in 
apart by the En8 spherical centre- 
piece of a rubber bushed bearing. 
The outer portion of this, supplied by 
Ford Motor Co. Ltd., is of pressed 
steel, and is in halves bolted together 
on a bracket welded to a frame cross 
member. Welded to the rear end of 
each of the tubes is a plate that is 
secured to the hub carrier by the 
lower pair of the four bolts for the 
end plate of the De Dion tube. By 
virtue of their length, a little over 
44in, the greatest possible angular 
movement of the radius arms is only 
about 4} deg down, and 7deg up 
from the static position. This, to- 
gether with a certain amount of 
flexibility of the arms in bending, 
ensures that the anti-roll character- 
istic of the layout is not excessive. 


Front suspension and steering 

A  single-link independent front 
suspension unit with coil springs is 
employed and, whereas in previous 
models a rearward pivoted radius rod 
was employed, the drag loads are 
taken in this one by a forward pivoted 
rod. In addition, the layout differs 
from previous models in that the 
axes, about which the transverse links 
with their radius rods pivot, are 
parallel to the longitudinal axis of the 
vehicle. This is an improvement, as 
there is no inherent difficulty, with 
regard to variation of toe-in and 
castor angle, to be overcome. 


rod to take the drag loads 


| 
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The single link system was chosen 
for two reasons. First, it gives a high 
roll centre, as compared with the 
double wishbone link layout, and 
secondly, when the body and frame 
structure is rolling during a turn, the 
wheels take up, relative to the road, a 
more favourable attitude which, it is 
claimed, results in less tyre wear. 
This attitude is, of course, modified 
slightly by the sprag action, so that the 
outer wheel usually has only a slight 
positive camber, while the inner 
wheel is canted over in the opposite 
direction to the body, to give a 
negative camber. From the static 
position to full bump, the change in 
camber angle is about 7 deg, and the 
change in track, jin. The normal 
camber and castor angles are respec- 
tively 2} deg and 2deg, while the 
swivel pin angle is 7 deg. A toe-in of 
| in is incorporated. 

It is stated by the manufacturers 
that the unsprung weight of 210 lb 
obtained with this system is very little 
different from that of a double link 
layout for a similar vehicle. The 
front-end kerb weight is 1,560 Ib, so 
that after deducting the unsprung 
weight, the load per wheel is 657 Ib. A 
coil spring, having a rate of 310 Ib in, 
is fitted with its axis 15in from the 
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fulcrum of each transverse link and 
the distance from the fulcrum to the 
centre of contact of the tyre with the 
ground is 28in. The spring: wheel 
ratio is therefore 0-535:1, and the 
effective spring rate is 3100-535? 

89 lb in. This gives, with a static 
deflection of 7-6in, a periodicity of 
68 cycles min. The wheel travel is 
3} in to bump and 3 in to rebound. 

The I-section transverse links are 
En 19 forgings. At the inner end of 
each is a boss for a Silentbloc rubber 
bush. This is carried, by a }in 
diameter bolt with a split-pinned, 
slotted nut, between two lugs of a 
bracket bolted under the frame cross 
member. ‘Towards the outer end of 
the link, 163 in from the pivot, is a 
vertically drilled hole for the bolt 
securing the fork end of the radius rod. 
The bolt is § in diameter, and both its 
round head and its  split-pinned, 
slotted nut have a 60deg conical 
face, seating in the fork end. In 
addition, the head has two flats on it 
to register in a slot in the spring pan 
on top of the transverse link. 

The upper end of the 4} in dia- 
meter spring bears on a pan-shaped 
bracket on the frame. A tube is 
welded in the pan co-axially with the 
spring, and it has welded to its lower 
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end a steel disc on which is mounted 
a rubber bump stop. In view of the 
necessity for avoiding the use of 
pressings in small quantity production, 
this is probably the most economical 
arrangement possible. The rebound 
stop is a heavy canvas strap passed 
under the transverse link, and bolted 
to the upper spring pan. 

A fork end on the 1} in diameter - 
8 S.W.G. radius arm, of T40 tube, 
secures it to the transverse link. 
Welded at the other end is a boss the 
bore of which is tapered from each end, 
for a Metalastik, bonded cone, two- 
piece bush. The two tubes, together 
with the bonded-on rubber bushes, 
are flanged at their outer ends to take 
the axial thrust. A pivot bolt, ? in 
diameter is inserted from the rear, 
through a }in diameter hole in the 
bracket supporting it beneath the 
frame front cross member. The 
split-pinned, slotted nut at the front 
end is tightened against a loose plate 
to compress the bush that protrudes 
through an inverted U-shaped, cut-out 
in the front lug of the bracket to which 
the loose plate is secured by two 
in diameter bolts. 

Each transverse link has, at its 
outer end, a boss for the swivel pin, 
and about 3in inboard of this is a 


On each side, the front suspension links pivot about an axis parallel to the longitudinal axis of the vehicle 
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bolted-on trunnion mounting for the 
Armstrong AT7 telescopic shock ab- 
sorbers. Rubber bushed, ring-type 
end fittings are employed, with their 
axes parallel, the upper end being on 
an overhung trunnion bolt, } in 
diameter, passing through a tubular 
pedestal welded to the upper spring 
pan and the frame. 

The swivel pin assembly is of Ford 
manufacture. It is located in the 
boss on the end of the transverse link 
by a taper pin secured by a j% in 
domed nut and spring washer. Be- 
tween a head formed on top of the 
swivel pin and the upper knuckle 
bearing is a ball thrust bearing. Thus 
the wheel reaction is taken from the 
upper face of the knuckle to the thrust 
bearing and then, by the swivel pin 
and its locating taper pin, to the 
transverse link. Steel-backed, phos- 
phor bronze bushes are pressed into 
the upper and lower bosses of the 
steering knuckle. The lower one is 
lubricated through a nipple, and a flat 
on the swivel pin carries the grease to 
the upper bearing. A felt seal in a 
dished retaining washer around the 
pin is interposed between the lower 
face of the transverse link and the 
lower knuckle boss to which the 
steering lever is secured. 

Forged integrally with the En 18A 
steering knuckle is the stub axle. It 
is machined to | in diameter, and 
in diameter respectively for the 
inner and outer taper roller bearings 
carrying the En 3A wheel hub. Pulled 
up against the inner race of the outer 
bearing is a split-pinned, slotted nut 
with a large diameter washer. The 


thrust is taken to the outer race that 


On the tubular frame members, nearly all welds are parallel to the axis of the tube 


bears against a flange inside the hub. 
From the hub, another flange trans- 
mits the thrust to the outer race of the 
inner bearing through which it passes 
to a shoulderon the stub axle. Around 
this shoulder is a seal, housed in the 
hub. 

A simple, but effective steering 
layout is employed. Both parts of the 
two-piece track rod are adjustable, 
their end fittings, having opposite 
handed threads, being screwed into 
the ends of their tubes. They are 
locked by clamping rings, that are 
tightened by }in nuts and bolts, 
around the tube. At the centre, they 
are connected to an idler lever mounted 
on a Silentbloc rubber bush in the 
bracket that houses the bearings for 
the front suspension transverse links. 
This arrangement, with the track rods 
very nearly in axial alignment, ensures 
that gyroscopic kicks or other forces 
transmitted from one wheel are, to a 
large extent, reacted by the inertia of 
the other wheel. The drop arm of the 
Marles cam-and-roller steering box is 
connected to the idler lever by an 
adjustable rod, almost parallel to the 
track rod. A turning circle of 40 ft 
is obtained with an angular movement 
of 28 deg on forward lock and 35 deg 
on rear lock. A telescopic adjustment 
of 3 in may be obtained on the steering 
wheel, the travel of which is 3} turns 
from lock to lock. 


Frame 
A notable feature of the frame, 
apart from its strength and stiffness, is 
that in order to avoid the use of 
pressed steel components it is built up 
almost entirely of tubular members. 


As a result, it is possible to manufac- 
ture all parts of the frame and assemble 
it at the Clapham factory; and, should 
modifications be required in the 
future, to adapt it to different vehicles, 
no undue restrictions are imposed by 
the necessity of recovering the high 
cost of press tools. So as to localize 
distortion, nearly all welded joints are 
arranged parallel to the axis of the tube. 

The only member not of tubular 
section is the cross member supporting 
the front suspension. This is fabri- 
cated from four 10 S.W.G. mild steel 
plates. The vertical ones at the front 
and rear are both flanged at their top 
edges. Two more plates complete the 
box section, one being welded to the 
lower edges of the first two, and 
another is welded between them, 
2} in below their out-turned flanges. 
Inside the box section thus formed, 
two additional 10 S.W.G. flat plates 
are welded in vertical planes, one each 
side of the longitudinal axis of the 
vehicle and parallel to it. The radiator 
is mounted in the channel formed 
by the top of the box section. 

The suspension-spring pans and 
their supporting brackets are made of 
flame-cut 10 S.W.G. sheet steel and 
are welded to the side members, with 
the spring axes offset about 2) in 
to the rear of the principal axis of the 
cross member. Above each bracket 
is a 1} in diameter steel tube inclined 
with its lower end on a gusset between 
the front cross member and the side 
member, and with its upper end, 
carrying the front shock absorber 
mounting bolt, about 6 in higher than 
the top of the spring pan. This tube 
is connected by vertical welded-on 
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webs to the spring pan and to the 
gusset. 

At the extreme front end of the 
frame, a 3in diameter « 10 S.W.G. 
tube forms the cross member support- 
ing the radius rod bearings. Five 
other main cross members are incor- 
porated, two under the front seat, one 
immediately behind the heel board, 
one over the rear axle and the other, 
carrying the rear shock absorbers, 
about 13} in behind it. All the tubes 
are 3in diameter by 10 S.W.G., but 
the one behind the heel board is 
fabricated from two pieces each 
registering at its outer end in a U- 
bracket, also in 10S.W.G., welded 
to the side members. The centre, 
where the two inner ends of the tubes 
are welded together, is about 5 in 
above the outer ends, so providing 
clearance for the torque tube. 

At the rear of the frame, three 1} in 
diameter « 16 S.W.G. tubes are fabri- 
cated and transversely mounted, 20 in 
apart, to form a cradle to carry the 
18-gallon petrol tank. The greater 
part of the weight is taken on the 
front one, while additional support 
is furnished by two longitudinally 
disposed members welded to the two 
cross tubes. 

Another 14 in diameter» 12 S.W.G. 
tube forms a hoop to support the dash. 
Mounted on one side of it is a bracket 
to carry the spare wheel. Beneath it, 
two box section frame bracing mem- 
bers are fitted. They are welded, 
at their front ends, one to each side 
member, and at their rear ends to the 
cross member, under the front of the 
driver’s seat, where they support the 
rear engine mountings. The front 
engine mounting brackets are welded 
to the side frames about 5 in to the 
rear of the suspension cross member. 
Firestone rubber mountings are fitted 
at all four points. 

The frame side members are each 
formed by two 2in diameter» 12 
S.W.G. tubes, positioned one above 
the other. They are connected by 
I-shaped plates, of 10 S.W.G., posi- 
tioned, one on the inner side and four 
at irregular intervals on the outer side, 
between the dash and the heel board. 
In front of the dash a continuous 
plate welded on each side of the tubes 
forms the connection between them. 
Where the steering box is fitted, it has 
been necessary to cut away part of the 
upper tube. The cut-out is closed by 
two welded-in plates, and the section 
is reinforced by a plate welded to 
the inner face of the side member. 
Adjacent to the rear seat, where the 
tubes are each cut in two places and 
welded together again to carry the 
frame over the axle, lozenge-shaped 
interconnecting plates are employed 
at the outer face by the welded joints, 
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A Ford steering column gear shift control is mounted transversely under the front floor. 
Side elevation (upper) and end elevation (lower) 


and a continuous plate is welded to 
the inner face of each member. At 
the extreme rear, the tubes are joined 
by two more plates, one on each outer 
face. These plates are extended 
downwards and drilled to carry the 
bolted-on bumper irons. 

Apart from the dash support hoop 
and eight subsidiary supports, four 
main body mounting points are 
provided. These are outrigger brackets, 
two on each side of the frame between 
the dash and the heel board. The 
subsidiary points are as follows. The 
floor is clamped between the front 
seat runner and a bracket on the frame 
side member. Four more brackets, 
two on each side member, support 
the seat pan. The back of the body 
is steadied by a lug adjacent to each 
spring pan, and by a bolted connection 
to the extreme rear of both side 
members. Welded to the rear pair of 
outrigger brackets are tubes for the 
Smith’s Steadylift jack. The front 
end of the car may be lifted by a 
similar tube in a bracket welded to the 
centre of the front cross member. 


Other features 

Lockheed hydraulic brakes, with 
12in diameter drums, are employed 
at both the front and the rear. The 
shoe width in all brakes is 1? in, and 
the total brake lining area is 164 in’, 
that in the front brakes being 83 in’. 
A Girling, pistol-grip, hand brake 
control is fitted under the dash. It is 
connected to the end of a lever 
pivoted in a bracket welded to the 
outer end of the frame cross tube. 
Attached to the lever between these 
two connections, to give a lever ratio 
of 3-2:1, is a Bowden cable. At the 
other end of the cable its inner member 
is pinned to the operating lever 
mounted on the left-hand back plate, 
while the outer casing is carried in 
the end of the operating lever on the 
right-hand back plate, an involute 
spring being interposed, around the 


inner cable, between the two levers. 

Beneath the brake pedal, the master 
cylinder is bolted to two brackets 
welded on the inner face of the frame 
side member. The two 3 in diameter 
bolts, securing the unit, also clamp 
on its inner side, a 10S.W.G. flat 
plate to which is welded a tubular 
boss for the spindle carrying the 
pedals. On the front end of this 
plate, another one is welded in a 
transverse plane. It is bolted to two 
brackets, one on the side frame, and 
one on the bracing member carrying 
the rear engine mountings. The 
brake and clutch pedals are positioned 
one each side of the boss which is 
supported by gusset plates. Vander- 
vell phosphor bronze bushes are 
pressed into the bosses of the pedals 
and grease nipples are fitted for 
lubrication. The brake pedal travel 
is 5 in, and the lever ratio is 4-65:1. 

A modified Ford steering column 
gear shift mechanism, described in 
the September, 1951 issue of the 
Automobile Engineer, is fitted, but it is 
not on the column. Instead, it is 
mounted on the floor, outboard of the 
driver’s seat, so that the centre of the 
floor is left unobstructed. The system 
is designed to give a positive feel to 
the gear change. A bracket on the 
frame side member supports the 
hand-controlled end of the mechanism, 
and the spindle, which in the normal 
installation would pass down the 
steering column, is shortened and 
positioned transversely in the frame. 
The inner end is carried on a bracket, 
welded to the frame cross member 
under the rear of the driver’s seat. 
In order to reverse the direction of 
motion, the two rods are taken forward 
and attached to a pair of centrally 
pivoted levers mounted between two 
lugs welded to the frame cross 
member under the front of the seat. 
The other ends of these levers carry 
the rods that are connected to the 
selector control in the gearbox. 
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ENGINE PERFORMANCE 


An Analysis in Terms of Inlet Manifold Conditions 


T is well known that conditions in the inlet manifold 
can have a great influence on the performance of a 
spark ignition engine. The investigations reported 

here were made on a small four-cylinder engine of contem- 
porary design in order to determine the relationship existing 
between mixture flow, manifold depression, and tempera- 
ture. A simple general theoretical analysis is presented 
and the test results for the particular engine investigated 
are compared with this analysis. 

It will be shown that the existence of the critical pressure 
ratio over the carburettor throttle valve limits the power 
output and the no-load speed of the engine. Furthermore, 
when the engine is driven on the overrun, values of manifold 
depressions and temperatures are much higher than those 
attained during normal driving conditions. The fuel 
consumption on the overrun is shown to remain constant 
at any particular throttle opening regardless of speed. 
The assumption, frequently advanced, that the torque 
varies linearly with manifold depression independent of 
speed is shown to be inaccurate, especially at no-load and 
overrun conditions. 

During the normal operation of an automotive engine 
the greater part of the running time is performed under 
part-throttle conditions and only in such cases as sudden 
acceleration or steep hill climbing is the full throttle 
position used, Ref. 1. It is also probable that 25 per cent 
of the running time, especially in heavy traffic conditions, 
may be performed on the overrun. Consequently, the 
investigations have included tests at all throttle openings 
' with the engine on power and being driven on the overrun. 

In addition to influencing the power output of the engine, 
the manifold depression is often used to operate such devices 
as the vacuumatic ignition advance and the clutch with- 
drawal mechanism. It is necessary from that viewpoint, 
therefore, to know the exact nature of the varations in 
manifold depression that occur under different operating 
conditions in order to permit accurate design of such 
auxiliary devices. 


Significance of the manifold conditions 

Manufacturers have investigated the effects of manifold 
design upon such factors as friction losses in the manifold, 
mixture distribution and the associated degree of vaporiza- 
tion of the fuel before entering the cylinders. Certain 
criteria have been laid down as to the exact requirements 
of an inlet manifold. Nevertheless, however well a mani- 
fold is designed there will always exist in that manifold 
certain conditions of pressure and temperature that will 
ultimately control the power output of the engine. 

The power output of the petrol engine is normally 
controlled by a throttle valve placed downstream from the 
carburettor choke and this valve, in metering the weight of 
mixture supplied to the engine, regulates the pressure and 
density of the mixture of air and petrol vapour in the 
manifold. 

In order to draw the mixture through the throttle valve 
a small amount of energy must be supplied by the engine, 
and at very small throttle openings this amount of energy 
may become quite appreciable in comparison with the 
total available power. Consequently, in reducing the power 
output of the engine by closing the throttle valve several 
factors are involved: the weight of charge entering the 
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cylinders is reduced, the negative or pumping work is 
increased and the rate of evaporation of the fuel droplets 
is increased owing to the lower manifold pressure. This 
rate of evaporation of the fuel and the drop in pressure 
across the throttle valve will directly affect the temperature 
of the ingoing mixture and this, in turn, will affect the 
volumetric efficiency and hence the power output of the 
engine. The temperature of the manifold air is itself 
dependent upon the amount of preheating (if any), afforded 
to the carburettor air, the “hot-spotting” provided in 
the manifold, and finally the latent heat of evaporation 
of the fuel. Thus the conditions of pressure and tempera- 
ture existing in the inlet manifold under fixed operating 
conditions are interdependent and it is the combination 
of these conditions that will finally determine the power 
output of the engine. 

The following theoretical considerations are not intended 
to form a rigorous solution of the problem but are presented 
as an indication of the variations in the cycle of a four-stroke 
petrol engine, consequent upon changes in inlet manifold 
conditions. 


SYMBOLS AND DEFINITIONS 


V, swept volume, ft® cylinder 
V. clearance volume, ft® cylinder 
Vi (V,+-V.) = total volume, ft* cylinder 
V. swept volume during valve overlap, ft* cylinder 
r compression ratio 
W, weight of air drawn in, lb/cylinder cycle 
Wr weight of residuals, lb cylinder cycle 
W weight of air consumed, lb hr 
Ww) weight of fuel used, lb cycle cylinder 
w weight of fuel consumed, Ib hr 
ie manifold absolute pressure, lb ft® 
Pa atmospheric pressure, lb ft? 
ye temperature during suction stroke, deg C (absolute) 
Cc calorific value of fuel, C.H.U/1b 
é combustion efficiency or ratio of heat in fuel utilized 
to calorific value of fuel 
K, specific heat at constant volume of cylinder gases 
Ai projected area of throttle valve opening, ft? 
Cp discharge coefficient over throttle valve 
y index of adiabatic expansion for air 
R universal gas content ft-lb Ib deg C. 
Cylinder conditions 


Fig. 1 indicates the theoretical indicator diagram for a 
4-stroke petrol engine. In order to simplify the problem 
the exhaust has been assumed to take place at atmospheric 
pressure and it has also been assumed that all the fuel is 
burnt at constant volume at the end of the stroke. No 
account has been taken of the effects of dissociation during 
the combustion period and the specific heats of the gases 
have been taken as constant. The compression and 
expansion curves of the diagram have been assumed to be 
adiabatic with only air present in the cycle. 

Corrections may be made to the final equations to allow 
for any of the above effects but, in general, as results will 
show, this approximate analysis gives quite accurate 
results. 

For the cycle represented in Fig. 1 the negative work 
per cycle is given by the area 1, 2, 6, 7, 1 and the positive 
work by the area 2, 3, 4, 5, 2. At the end of the exhaust 
stroke the residuals remaining in the cylinder occupy a 
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Fig. 1. Pressure-Volume diagram for one cylinder 


volume V. and will be at the exhaust temperature T,. 
During the first 20 deg of crank rotation commencing the 
suction stroke, both the inlet and the exhaust valves are 
open and hence, disregarding the inertia effects of the 
moving columns of gases in the manifolds, some of the 
exhaust gases will tend to flow through the cylinder to 
equalize the pressure in the inlet manifold. This has been 
represented on the P-V diagram by the atmospheric line 
until the final closing of the exhaust valve. The residuals 
remaining in the cylinder after the exhaust valve closes 
will then expand according to the law PV" — constant from 
the assumed atmospheric pressure to the pressure in the 
inlet manifold, and will occupy a volume V, at this pressure. 
Thus the effective swept volume of the cylinder will be 
(Vr—V)). 

As the engine speed increases the ramming effects in the 
induction and exhaust manifolds will increase and the effect 
of the valve overlap will be to increase rather than decrease 
the effective swept volume up to a certain speed dependent 
on the overlap used, Ref. 2. 

Neglecting any positive work done by the expansion of 
the residual gases, the negative work done by the engine in 
drawing in the fresh charge will be given by : 


(P4—P,,,)(Vr—V)) ft-lb cycle cylinder 
Also: Compression work done 
—P nV T 
Expansion work on the piston 
[ P,Ve- —P;V7z 
y-1 


|. Ib cycle cylinder 


Jaw cycle cylinder 


Exhaust work done 

0 
Work done by the engine overcoming frictional 
resistance == F ft-lb cycle cylinder 


Thus the net work done 
P,V.-P; be PV. —PmV7 


-1 —1 


—(P4—Pm) 
(Vr-V F ft-lb cycle 


and this may be expressed as: 


BHP No. of cylinders we: 


33,000 » 2 
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using the symbols as previously defined. 
When the engine is on no-load the BHP — 0, therefore, 


and for a four cylinder “" this may be written as, 


r.p.m. » 120 


petrol lb hour...(11) 
The effective swept volume of the cylinder (Vr—V,) is 


equal to and thus at intake 


temperature T, and pressure P,,, the weight of air consumed 
by the engine is given as 


Pn 
W-=r.p.m. 120> RT, Va—(Ve4 


(P4 = Pm) Vir —(V. ») 


Ib hr...(111) 

If the throttle valve on the carburettor were completely 

closed (W-0) and the engine driven on the overrun, the 
manifold pressure would therefore be : 


vet 
m A | Vit | 
and substituting the actual engine constants in this equation, 
P4 
"5-414" 


It should be noted that under these conditions there 
would be no ramming effects of the air and hence the speed 
would not affect the results. 


Air flow over the throttle valve 
In the following theoretical considerations the carburettor 
choke tube has been included as part of the restriction 
offered by the throttle valve. Thus the total pressure drop 
between the atmosphere and the inlet manifold has been 
taken as the pressure drop across the valve, Fig. 2. 


Fig. 2. Diagrammatic arrangement of throttle valve 


Neglecting the fuel present in the charge and assuming 
frictionless, adiabatic air flow across the valve, then the 
weight of air flowing into the manifold for a given area of 
throttle opening and a given manifold depression below the 
critical pressure is : 


3600 CpAr 


When the manifold pressure is critical or below the critical 
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This results in the weight of air flowing into the manifold 
being given by : 


2 


(v1) 


(y+ 1) 

Equation (v1) shows that if the atmospheric pressure is 
assumed constant, say at 30 in Hg, then the maximum air 
flow will occur when the manifold depression below atmo- 
spheric is 14-16 in Hg or more. 

Manifold depression is caused by the rate of engine 
pumping. Under power conditions, a manifold pressure 
less than the critical would require a speed increase, but 
this is not compatible with the constant amount of mixture 
which would flow below the critical value. On the overrun, 
however, an external driving source can increase the rate 
of pumping, and pressures below the critical do occur. 
In fact, it has been shown that the manifold pressure can 


PA? 


W=3 


be reduced to a valuez37 4" when the intake is completely 


sealed. 


In the case when supercharging is used and the pressure 
represented in equation (v) as P4 is increased, the power 
output of the engine will be increased in accordance with 
equation (1). The critical pressure ratio, however, will 
still hold and if the supercharge pressure were increased 
beyond the critical value the power output would remain 
the same. Thus at all speeds and throttle openings there 
will be an optimum maximum value for the supercharge 
or boost pressure. 

The above discussion has been based on the assumption 
that the throttle valve in the carburettor acts as a well 
designed nozzle and this, of course, is not strictly true. 
There will, no doubt, be considerable friction losses in 
the flow over the valve and these losses will vary with the 
opening of the valve. Also, during the passage of the air 
through the throttle and along the manifold, the fuel, 
injected into the air stream at the throat of the choke, will 
be rapidly evaporating. This will cool the air considerably 
and tend to alter the total manifold pressure due to the 
partial pressure exerted by the vaporized fuel. A consider- 
able amount of heat is supplied to the inlet manifold from 
the exhaust manifold and other hot engine parts so that the 
overall tendency is for the mixture in the inlet manifold 
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Constant speed and fixed 


to be at a higher temperature than the air supplied to the 
carburettor and thus not in accordance with the assumed 
adiabatic expansion over the throttle valve. However, all 
these effects depend on engine design, operating conditions 
and engine speed and could not be taken into account in a 
simple general equation. Furthermore, it has been assumed 
that the manifold pressure is a constant value at any 
particular combination of speed and throttle opening. 
Obviously, this is not the case as the manifold pressure 
fluctuates with the piston motion. The fluctuations depend 
on engine speed and the number of cylinders as well as the 
design of the manifold; therefore, to assume steady flow 
conditions will necessarily lead to inaccuracies in results 
calculated from the given equation. It may be pointed 
out, however, that with a large number of cylinders, four, 
six or eight, this approximation becomes less critical, 
whereas with a single cylinder engine large errors would, 
no doubt, be apparent. 

With these conceptions in mind a comprehensive 
programme of tests was conducted to investigate the 
practical application of the theoretical laws to a standard 
four-cylinder vehicle engine. 


Test engine and measurements 


The engine used in the tests was a four-cylinder, four- 
stroke, side-valve engine of conventional design, incorpor- 
ating a down-draught carburettor supplying an externally 
fitted induction manifold. The induction manifold 
had two passages, one at either end, feeding the 
two intake ports of the engine. The outer adjacent 
cylinders of the engine had common intake ports 
in the cylinder block. A “hot-spot” was provided at the 
centre of the manifold directly beneath the carburettor by 
the junction of the inlet and exhaust manifolds. 

The test engine details were as follows : 


Bore 24995 in 
Stroke 3-5 in 
Cubic Capacity 68-7 in® 
Compression ratio 6°5 


Inlet opens T.D.C.; closes 46 deg 
A.B.D.C. Exhaust opens 50 deg 
B.B.D.C.; closes 20 deg. A.T.D.C. 
Top dead centre at rest, with 
centrifugal control. Maximum ad- 
vance, 8 deg. 

The test engine was direct-coupled to a Heenan-Froude 
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Fig. 4. Relation between throttle area and 
angle of rotation 


dynamometer for load tests; for overrun tests it was driven 
by a second engine of known output. The power input 
to the test engine on the overrun tests was calculated by a 
difference method. This input is designated by “negative 
torque” in the results—it includes friction as well as pump- 
ing losses. 

Measurements taken on the test engine were : 

(a) Torque, output or input, in lb-ft 

(b) Fuel consumption in Ib hr 

(c) Air consumption in Ib hr 

(d) Manifold depression in centimetres of mercury 
(e) Manifold stream temperatures in deg C. 

(f) Throttle valve openings in degrees of rotation. 

The fuel consumption was measured by means of a 
liquid flowmeter, correction being made for the temperature 
and viscosity of the fuel, Ref. 3. An Alcock viscous-flow 
air meter was used to determine the air consumption and, 
allowing for variations in atmospheric conditions, the 
results were expressed in pounds of air per hour. 

The manifold depression was measured using a vertical 
mercury manometer connected by a tube through a large 
capacity bell jar to a tapping point at the centre of the 
induction manifold. 

The stream temperature in the induction manifold was 
indicated at three points by unsheathed copper-constantin 
thermocouples situated in the centre and at each end of the 
manifold, at the junctions of the two end inlet ports in the 
cylinder block. The central thermocouple was placed 
directly above the hot-spot. Thermocouples were in- 
sulated from the manifold walls and were carefully cali- 
brated in conjunction with a sensitive millivoltmeter before 
the commencement of the tests. 

As the couples were unsheathed no account could be 
taken of the ‘wet bulb’ effect that might have arisen due to 
the deposition of liquid fuel droplets on the junctions. 
This factor constitutes a possible error in the temperature 
results presented ; but it was considered that any other 
method that could have been used to indicate the temper- 
ature of the ingoing mixture would have given rise to even 
greater errors. 

The setting of the throttle valve was indicated on a scale 
swept by a pointer connected to the valve spindle. This 
scale was calibrated in degrees of throttle opening and could 
be read accurately to within +} deg. A scale reading of 
10 deg corresponded to the closed position when the valve 
was against the slow running stop, previously set to idle 
the engine at 500 r.p.m. The maximum opening of the 
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valve was represented by a scale reading of 83 deg, when 
the valve was against the other stop. 

Tests were made at varying throttle openings from 10 
deg to 83 deg with speeds varying from 500 r.p.m. to 4,000 
r.p.m. including overrun conditions. Throughout all the 
tests the jacket cooling water at outlet was maintained at 
80 deg C and the oil temperature between 75 and 80deg C. 
Neither fan nor dynamo was fitted to the test engine. 

In plotting the test results the variations in day-to-day 
ambient temperature were taken into account, although at 
no time was this variation more than 2 deg C. 


Test results 

Fig. 3 shows the results of manifold depression plotted 
against air consumption for tests at constant speeds. It 
will be noticed that the points lie on straight lines inter- 
secting the manifold depression axis at 25.2 in Hg. Lines 
of constant throttle opening are also plotted and are shown 
as curves increasing in slope with rise in speed. The line 
of zero torque divides the regions between load conditions 
and overrun ; and the points at which the constant throttle 
lines cut this curve indicate the engine speed on no-load at a 
particular throttle setting. The intercepts of the constant 
speed lines with the air consumption axis represent the air 
consumption of the engine if there was no inlet restrictions 
present. Calculations have shown, however, that these 
points are not equally spaced along the axis and do not 
represent the swept volume of the engine at the particular 
speeds. As the curves were drawn through so many points 
these plotted points have been omitted but in no instance 
was there any deviation from the straight lines drawn. 

The relationship between the angular throttle opening 
and the projected area of the restriction is plotted in 
Fig. 4. This relationship was derived by analysing the 
dimensions of the throttle valve and the intake passage. 
At 10 deg the valve is very slightly open, as shown by the 
inset in Fig. 4. This slight opening was required in 
addition to the bleed air byepass provided in the carburettor, 
to idle the engine at 500 r.p.m. 

It will be seen that beyond 75} deg the throttle area of 
opening remains constant as the obstruction due to the 
valve spindle limits any greater area of opening. It is 
considered, however, that although the throttle opening 
does not increase beyond 75} deg, there is a change in the 
flow characteristics over the valve as the angle is increased 
from 75} deg to 83 deg. 

Fig. 5 indicates the relationship between the air con- 
sumption and the projected area of 
throttle opening, for constant speed 
tests. Only results of tests on load 

! conditions have been plotted as the 
74, Overrun tests would be indistinguish- 
7 able from the zero torque line. Dotted 
4 lines show curves of constant manifold 
' depression and these are almost 

straight above depressions of 5 in Hg. 
The constant speed curves tend to 
| vertical asymptotes, especially at the 

a7] =! lower speeds, representing the aspir- 

T ated air consumption with no inlet 

restrictions. If the zero torque line 
—~~") were continued to cut the negative 


: 
am aA — ig | axis of throttle opening the area would 


represent the equivalent area of the 
bleed by-pass. 

The variation in torque with mani- 
| fold depression and air consumption 
is plotted in Figs. 6 and 7. At speeds 
below 1,500 r.p.m. the torque varies 
almost linearly with the air consump- 
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Fig. 6. Torque—Air relation. Constant speed and fixed 
throttle curves 


above 1,500 r.p.m. there is a tendency for the curves to 
decrease in slope with increased air consumption. Above 
35 deg the constant throttle lines tend to merge with the 
83 deg line, Fig. 6, and at 1,500 r.p.m. there is no gain in 
torque between throttle openings 50 deg to 83 deg. In the 
overrun region the 4,000 r.p.m. constant speed line cuts the 
3,500 r.p.m. line at about 14 deg throttle opening, which 
indicates that in Fig. 3 a 14 deg constant throttle line would 
be vertical between these speeds. At 10 deg throttle open- 
ing, Fig. 6, the air consumption is slightly less at 4,000 
r.p.m. than at 3,000 r.p.m. and thus the 10 deg line in 
Fig. 3 will have a negative slope above 3,000 r.p.m. 

In order to avoid confusion in Fig. 7 only the 83 deg and 
10 deg constant throttle lines have been plotted. The 
83 deg line is in the form of a loop and indicates a lower 
torque output at 4,000 r.p.m. than at 3,000 r.p.m. Although 
the manifold depression is greatest at 4,000 r.p.m. on the 
overrun with 10 deg throttle opening, the greatest resistance 
of the engine is shown to be at 3,000 r.p.m. The constant 
speed curves of Fig. 7 show that, over the lower range of 
manifold depressions, the depression corresponds approxi- 
mately to a certain fixed torque irrespective of speed, but 
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the inaccuracy of this\ assumption becomes greater on the 
overrun where the constant speed curves show greater 
divergence. 

The results obtained from the measurements of the 
manifold stream temperature are plotted in Figs. 8-12. 
The effect of engine speed on the temperature of the 
mixture entering the cylinders is shown for the front and 
centre of the manifold in Figs. 8 and 9 respectively. 
Measurements at the rear end of the manifold yielded a 
figure similar to Fig. 8, with the temperatures, in general, 
1 to 2degC less. At all three positions the highest 
temperatures were recorded in the overrun region; the 
temperatures increasing as the throttle was closed. At 
the ends of the manifold under load conditions the tem- 
peratures tended to decrease with speed until about 2,000 
r.p.m. and then slightly increase with further increase in 
speed. This tendency increased at smaller throttle openings 
Although the temperature measured at the manifold 
centre, above the “hot-spot”, varied in an essentially 
similar manner to the end temperatures, there was no 
regain in temperature at the higher speeds with throttle 
openings in excess of 40 deg. In all three positions, on 
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Fig. 10. Inlet manifold temperature. Constant r.p.m. curves, 
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the overrun the temperatures increased almost linearly 
with speed. 

Figs. 10 and 11 indicate the variations in temperature 
with throttle opening at constant speeds. Again the 
highest temperatures were recorded in the overrun region 
at highest speeds and smallest throttle openings. On 
power the temperatures are lower, the greatest speed 
producing the lowest temperature. At no-load the tem- 
perature remained almost constant and if a zero speed line 
were drawn it would be represented by a horizontal straight 
line at atmospheric temperature. 

The temperature gradient along the manifold is illustrated 
in Fig. 12 and this shows the lowest temperature, at all 
combinations of throttle setting and load, to be at the 
centre of the manifold directly above the “hot-spot”. 
This may be partly due to the “‘wet bulb” effect mentioned 
earlier but it is doubtful whether this is entirely responsible 
for the marked temperature gradient along the manifold. 
The lines are similar for power and overrun conditions but 
on the overrun the temperatures are always higher than 
with the engine on load. The greatest temperature 
difference between the ends and the manifold centre was 
at 4,000 r.p.m. and 25 deg throttle opening on the overrun 
and the smallest difference was also on the overrun at 
4,000 r.p.m. at 10 deg throttle opening. The centre-lines 
of the passages leading to the cylinder ports are indicated in 
Fig. 12 and it is seen that with the design of manifold 
used in these tests there exists only a few degrees difference 
in temperature between the mixture entering the front and 
rear cylinders under all operating conditions. It is reason- 
able, therefore, to suppose that the degree of vaporization 
of the fuel entering all the cylinders will be similar and 
that the mixture distribution will be fairly uniform with 
this type of induction manifold. 

The fuel consumption has been plotted against speed 
in Fig. 13 and it is clearly shown that on the overrun there 
is no increase in consumption with speed at a particular 
throttle opening. This shows that if a vehicle were allowed 
to run down a steep hill with the engine being driven on 
the overrun and with the throttle closed, the fuel consump- 
tion would be that for idling the engine and would be 
independent of speed. It is, therefore, as economical to 
use the engine as a brake as to disengage the clutch and use 
the wheel brakes. Fig. 7 indicates the braking effect of the 
engine with closed throttle and it will be seen that the 
resistance increases with speed until 3,000 r.p.m., after 
which there is a slight decrease in braking effect. 


Conclusions 


An interesting comparison may be made between the 
results obtained from the theoretical equations presented at 
the beginning of this paper and the actual values obtained 
under test conditions. Certain features of the plotted 


curves can also be explained by analysing the results on a 
theoretical basis. 

Equation (1v) may be used to estimate the intercept of 
the constant speed lines with the manifold depression axis, 
Fig. 3, assuming a suitable value of the index of expansion 
n can be obtained. Strictly speaking, as this equation is 
based on the assumption of no air flow there can be no 
combustion in the cylinder and, consequently, no heating 
of the exhaust products. Thus the air contained in the 
cylinder would be merely expanded and compressed by 
the piston motion and would presumably remain at a 
temperature near to that of the jacket cooling water. If 
the expansion be assumed isothermal (n = 1), the manifold 
depression is calculated as 24.44 in Hg. (assuming atmos- 
pheric pressure 30 in Hg.). This calculated value compares 
favourably with the actual intercept of 25.2 in Hg. obtained 
from the curves. Using a value of n = 1.07 gives the 
actual intercept of 25.2 and thus it would appear that 
during the expansion process a very small amount of heat is 
rejected to the jackets. However, for practical purposes the 
value n — | would give a reasonable estimation of this 
intercept. 

The critical manifold depression of 14.16 in Hg. has been 
indicated on Fig. 3 and it will be seen that at higher speeds 
the zero torque line appears to be assymptotic to this 
critical value. At the lower speeds, however, the manifold 
depression is inclined to exceed this value. These dis- 
crepancies are due to the divergence from the theoretical 
assumptions at low speeds. The air flow across the valve 
will no doubt depart greatly from the assumed adiabatic 
conditions and the effects of the pressure fluctuations will 
become more serious. 

The constant throttle opening lines in Fig. 3 increase in 
slope as they approach the critical manifold depression and 
at the higher speeds, where the zero torque line approaches 
the critical depression, the constant throttle lines become 
almost vertical thus indicating that when running on no- 
load the engine is receiving the maximum possible air 
supply through the carburettor at the particular throttle 
valve setting. There can be no further increase in speed of 
the engine on no-load at a given throttle position when the 
manifold depression has reached the critical value, as 
further speed increase would reduce the manifold de- 
pression below the critical value and thus by equation (v) 
the air supply and hence the fuel supply would remain 
constant, and in consequence the power output of the 
engine to be used in overcoming the frictional resistance 
would not increase. 
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As previously mentioned in connection with Fig. 6, a 
constant throttle line of 14 deg opening in Fig. 3 would be 
vertical between 3,500 r.p.m. and 4,000 r.p.m. and the 
10 deg opening throttle line assumes a negative slope 
between these speeds thus indicating no increase in air 
consumption with increase in speed at constant throttle 
opening on the overrun. 

Substituting the appropriate values of P4 and Ty in 
equation (v1), the maximum air flow for a given throttle 
opening may be written as 


Wax = 1.748 CpAr 10° Ib/hour. 
If it be assumed that Cp = 0.90 for all angles of throttle 
opening then 

Woax = 1.575 Ar = 10° Ib/hour. 


This equation may be plotted on Fig. 5 and will be found to 
be almost on top of the zero torque line. (A slight dis- 
crepancy will arise as the value Ar does not include the 
bleed air by-pass.) 

If equation (v) is used (with values of manifold de- 
pression below the critical value) linear relationships will be 
obtained between throttle opening and air consumption 
for fixed manifold depressions. Fig. 5 shows these re- 
lationships to be obeyed above a depression of 5 in Hg. but 
below this value the practical results no longer obey these 
linear laws. 

Equation (11) suggests the theoretical variation in fuel 
consumption under no-load conditions. It has already 
been suggested that theoretically on no-load, the manifold 
depression will remain constant at the critical value so that 
equation (11) may be written as 


KK 4+F) 


» 


where K and k are constants. Above a speed of 1,500 r.p.m. 
Fig. 13, the no-load fuel consumption varies linearly with 
the speed so that it would appear that the combustion 
efficiency and the frictional resistance of the engine on no- 
load are independent of engine speed. In Fig. 3 below a 
speed of 1,500 r.p.m. there is a wide divergence between 
the critical depression and the zero torque so that above 
relation does not hold. 

Taking a particular throttle opening, say 25 deg, the 
theoretical air consumption on no-load (i.e. when the 
manifold depression is the critical value) is obtained from 
equation (v1) as 100.9 Ib/hour, whereas the actual value 
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is read from Fig. 3 at zero torque as 101 lb hour. 

The engine speed on no-load at 25 deg throttle opening 
may be calculated from equation (111) using the theoretical 
value of the air consumption. This gives a speed of 3,340 
r.p.m. compared with the actual value of 3,400 r.p.m. 
Alternatively, equation (111) and (v) or (v1) may be 
combined to estimate the manifold depression produced by 
any combination of throttle setting and speed when the 
engine is on load, no-load or overrun. 

Equations (1) and (11) can only be used to estimate the 
power output and fuel consumption of the engine if the 
combustion efficiency of the engine is known throughout 
the range of working conditions. This value will depend 
upon the cylinder head design, the mixture strength and 
ignition timing as well as many other factors associated with 
the combustion process, and consequently the value of 
these equations is limited to cases where such factors are 
known. However, in order to gain an approximate estim- 
ation of the engine performance a value of the combustion 
efficiency may be assumed and the value of wy, the fuel 
consumption, may be estimated from a knowledge of the 
air-fuel ratio and the air consumption calculated from 
equations (111), (Vv) or (v1). 

In conclusion it is submitted that, whereas the theoretical 
equations presented cannot be expected to provide ex- 
tremely accurate estimations of the complex quantities 
concerned with engine performance, they do permit 
calculations to be made that will produce reasonably 
accurate results for design and investigation purposes. 

The work described above was carried out in the mech- 
anical engineering laboratories of Queen Mary College, 
University of London, and the authors are indebted to 
Professor E. Giffen for suggestions and help throughout 
the work. 
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A POWER BRAKE UNIT 


The Bendix Treadle-Vac for the Packard Easamatic System 


systems have been installed in 

heavy commercial vehicles. How- 
ever, the Packard Motor Car Co. is 
probably the first to apply this prin- 
ciple, combining the hydraulic master 
cylinder with the pneumatic servo 
unit, to passenger cars manufactured 
in large quantities. The modern 
trend in America, in addition to the 
simplification of control from the 
driver’s point of view, is to reduce the 
amount of physical effort needed when 
driving the car. It is to this end that 
the new unit has been designed. 

It might be argued that servo- 
operation is essential in large cars. 
This is confirmed, to some extent, by 
experience in this country with custom- 
built limousines. Owing to the greater 
leverage necessary to operate the 
braking system of the heavier vehicle, a 
rather long pedal travel must be 
employed. The Bendix system over- 
comes this difficulty, and the brake 
pedal need then project, from the toe- 


Fs: many years, power braking 


no doubt, strange at first, but there is 
no reason why drivers should not 
quickly become accustomed to it. 
As the pedal is depressed, the resistance 
is increased progressively to give 
what is claimed to be an adequate 
feel of the control. 

The manufacturers state that the 
Treadle-Vac unit does not add to the 
complication of the brake control, 
but replaces the ordinary hydraulic 
system, and requires no more attention 
than the conventional master cylinder. 
Reliability has been ensured by using 
the well-proved principles of the 
Bendix Hydrovac system, and by the 
usual development trials. 

Air intake depression supplies power 
for the Treadle-Vac unit. Adjacent to 
the induction manifold, in the pipeline 
to the servo unit is a check valve, and 
between this valve and the servo is a 
T-junction to which is connected a 
reserve tank. This tank is incorpor- 
ated so that, should the engine stall, 
the brakes may still be operated. 


that forms the hydraulic cylinder is a 
fluid reservoir with its compensator, 
or recuperator valve, and a residual 
check valve. Co-axial with the master 
cylinder is a plunger which is formed 
by the rod of the pneumatic piston. 
Around the plunger and housed in 
the outer end of the hydraulic master 
cylinder are two seals. The inner, or 
front one, made of rubber, is of .chamnel 
section with its flanges, bearing on the 
plunger and the housing, directed into 
the cylinder. It is held in position by 
a flanged washer. The flange seats on 
a shoulder in the casting, and a spigot 
projection around the washer fits into 
the channel of the seal. Bearing 
against the other face of the seal is a 
Spauldite washer that forms a guide 
for the plunger. The whole assembly 
is retained in position by a plain 
washer, and a Truarc, or Spirolex, 
circlip in the housing. On the other 
side of the circlip is a lip-type leather 
oil seal. This is retained by the end 
face of the bolted-on pneumatic 


General arrangement of the Bendix Treadle-Vac unit 


board, only slightly higher than the 
throttle pedal. This will appreciably 
reduce the time necessary to apply the 
brakes. The manufacturers state that 
this time is lessened by a quarter. 
Moreover, the foot may be moved from 
one control to the other simply by 
pivoting on the heel and, so far as 
ease of operation is concerned, the 
Treadle-Vac is comparable with the 
throttle control. Pedal operation is, 


The end of the pipeline connecting the 
pneumatic cylinder to atmosphere is 
fitted with an air cleaner mounted on 
the dash. To further ensure that the 
air entering is as clean as possible, it 
is taken from inside the saloon. 

The brake control unit consists 
of three parts; a hydraulic master 
cylinder, a pneumatic power cylinder 
and a mechanically actuated control 
valve. Incorporated in the casting 


cylinder. Should any oil escape past 
the inner seal, it is carried through a 
vertical duct from between the two 
seals to a point, above the oil level, 
in the hydraulic reservoir. 

Secured, together with a joint 
washer, to the top of the reservoir by 
six cheese-headed screws, is a cover 
plate on which is a boss for the filler 
plug. In the base of the reservoir is 
the compensator valve. This is 


A di 

( 
it 


AuGust 1952 


mounted in a screwed-in housing 
furnished with an axially drilled hole. 
The valve itself consists of a spindle, 
positioned vertically in the hole and 
having, approximately mid-way be- 
tween its two ends, a flange on which is 
mounted the rubber valve head. The 
flange ‘and head are positioned below 
the hole, and the assembly is retained 
by a conical coil spring around the 
spindle above the hole. At its upper 
end this spring bears against a C- 
shaped washer sprung into a groove 
around the end of the spindle, while its 
larger, lower end seats in a circular 
recess in the valve body. When the 
brakes are released, a washer, peened 
in position around the end of the 
hydraulic plunger, strikes the down- 
ward projecting end of the spindle. 
This tilts the valve, ensures recupera- 
tion is complete and, perhaps more 
important, prevents damage occurring 
as the result of expansion of the fluid 
arising from changes of atmospheric 
temperature. 

When the plunger is operated to 
apply the brakes, fluid is forced out of 
the cylinder past the residual check 
valve. The purpose of this valve is to 
ensure, even if there should be a slight 
air leak in the brake system, that the 
pipeline shall remain full of fluid. 
The hollow cylindrical check valve 
body is screwed into the fluid outlet. 
In the inner end of the body is engaged 
a cone-shaped rubber valve mounted 
on a similarly shaped metal retainer. 
These components are held in position 

by a light compression spring. 
The assembly operates in the follow- 
ing manner: When the hydraulic 
plunger is forced into the cylinder, 
fluid passes through holes in the walls 
of the retainer cone, and then, through 
a hole in the apex of the rubber cone, 
to the brake pipeline. When the 
plunger is released, the pressure in the 
pipeline unseats the cone-shaped valve, 
and the fluid passes around it back to 


Low pressure 


Atmospheric 
pressure 


the transfer ports 


In the applied position the slide valve is moved forward to open 
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the cylinder. The compression spring 
reseats the valve as soon as the pressure 
in the pipeline falls. No more fluid 
can then pass the valve as the rubber 
cone covers the holes in the retainer. 
The pneumatic cylinder is a pressing, 
and is secured to the master cylinder 
by three set bolts locked by spring 
washers. A Vellumoid joint washer is 
interposed between the base of the 
pneumatic cylinder and the master 
cylinder. Inside, and bearing against 
the base, is the large end of the conical 
piston-return spring. The small end 
bears against a dished circular plate. 
Seated in this is a U-shaped washer 
that registers in a groove around the 
hydraulic plunger to take the thrust 
of the spring. The two ends of the 
wire forming the spring are each bent 
inwards; that at the front registers 
between the head of one of the three 
retaining bolts and a projection pressed 
into the end of the cylinder, while the 
other passes through a slot in the edge 
of the retaining plate, and engages 
between radial vanes integral with the 
rear face of the diaphragm cover. 
This arrangement locates the piston 
against rotation so that it may more 
effectively bed into the cylinder. 
There are three main parts to the 
pneumatic piston. These are the 
diaphragm assembly, the piston seal 
assembly, and the valve mechanism. 
At the front of the diaphragm assembly 
is a die-cast cover that forms the front 
face of the piston. The end of the 
hydraulic plunger is carried in a boss 
on this cover, and it is held there by 
the piston-return spring. The cover 
is dish-shaped, and radially disposed 
inside it are five triangular-shaped 
webs to prevent the flexible diaphragm 
from bottoming and sticking in the 
manner of a suction-cup. The dia- 
phragm is clamped, around its 
periphery, between its cover and the 
piston plate. This plate is also dished, 
so that between it and the diaphragm 
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cover there is a fairly large space to 
house the return coil-spring for the 
diaphragm, as well as that for the 
slide valve. Both these springs are 
conical, as in this form they may be 
compressed to a relatively small 
length without becoming coil bound. 

The diaphragm is a rubberized disc. 
At its centre is a circular hole reinforced 
by a metal washer on each side, the 
two washers being riveted together 
through the diaphragm. Two more 
metal rings are riveted together in a 
similar manner nearer the outer 
periphery. One of these rings protects 
the diaphragm against chafing on the 
webs in its cover, while that on the 
other side seats its return spring. These 
outer rings reduce the tendency of the 
diaphragm, when under pressure, to 
be pulled out from the flanges of the 
two covers between which it is clamped. 
Pressed into the central hole is a thick, 
cup-shaped, rubber stop. Bearing 
against the rear face of the stop is the 
end of the slide valve, and against the 
front face is the slide-valve return 
spring. The other end of this spring is 


located around a small boss on the , 


diaphragm cover. 

Integral with the die-cast piston 
plate, and projecting to the rear, is a 
sleeve that houses the slide valve 
assembly. Around this sleeve are 
cast-on ribs that support a stop washer 
at the rear, and a small boss to which 
is fitted, together with a joint washer, 
an adaptor for the flexible, induction- 
pressure pipe. The adaptor is secured 
by two set screws. The flexible pipe 
is coiled almost through 360 deg 
around the inside of the cylinder, and 
it is connected at its other end to an 
adaptor secured, by one centrally 
positioned screw, to the cylinder side 
wall. This adaptor also incorporates 
a connection for the pipe from the air 
filter to the cylinder, a joint washer 
being used under the flange of the 
adaptor to prevent entry of dust. 


In the holding position the piston has moved forward to close 


the transfer ports 


Also positioned around the sleeve 
is the pneumatic piston seal assembly. 
This consists of a large, leather cup- 
washer held against the piston plate by 
a retainer plate. Around the inside 
of the cup-washer is a wick that is 
soaked with oil to keep the leather 
in a soft condition. This wick is held 
in position by a circular expander 
spring, which also serves to keep the 
sides of the cup-washer pressed against 
the wall of the cylinder. The whole 
assembly is held together by another 
retainer plate secured to the piston 
plate by five set screws. 

A liner, pressed into the sleeve on 
the pneumatic piston plate, houses the 
piston-type slide valve. Seated in a 
spherical pressed-steel cup, in the inner 
end of the valve bore, is the ball end 
of the push rod. An outwardly turned 
lip around the rim of the cup is 
constrained against the bore of the 
valve to prevent the ball end of the 
push rod from sliding out. At the 
other end of the rod is an eye for 
connection to the brake pedal. Above 
this connection, the pedal is pivot- 
mounted to the toe-board. Around 
the outer periphery of the valve there 
are two annular grooves. The one at 
the rear acts as a transfer passage for 
the induction pipe pressure, while the 
other serves a similar purpose, but for 
atmospheric pressure. Holes » are 
drilled radially in this latter groove to 
maintain a constant atmospheric pres- 
sure to the rear of the valve and in the 
rubber gaiter that is fitted around the 
push rod. A wire gauze screen in 
the groove gives additional protection 
from dust. The valve is retained in 
the sleeve by a washer and a circlip, 
fitted in the rear end of the boss. 
Around the shouldered outer peri- 
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Although there are many components in the Treadle-Vac unit, they are of simple design, and inexpensive to manufacture on a large scale 


phery of this boss is the steel stop 
washer, already mentioned. Sprung 
into a groove behind this is a rubber 
stop washer that, when the brakes are 
off, comes up against the pressed steel 
end cover of the pneumatic cylinder. 
Two slots, diametrically opposite each 
other on the outer periphery of the 
rubber washer, prevent sticking. The 
cover is approximately rectangular in 
shape, and so is the flange around the 
cylinder, to which it is secured by two 
countersunk set screws. These are 
positioned diagonally opposite one 
another. Adequate sealing, against 
the ingress of dust, is ensured by inter- 
posing a joint washer between the two 
faces, and by the clamping action of the 
four bolts that pass through the corners 
of the flanges to secure the unit to the 
toe-board. A lip is turned out around 
the hole in the cover through which the 
operating rod passes. Sprung over the 
lip is the rim of the rubber gaiter. 
Housed in this end of the gaiter is a 
disc-shaped felt seal providing a 
further safeguard against dust entering 
the unit. 

Operation of the Bendix Treadle- 
Vac unit is readily understood if it is 
remembered that, at all times, the 
pressure behind the pneumatic piston 
is that of the atmosphere outside. This 
pressure is also transferred, through 
drillings in the flange of the piston 
plate and the diaphragm cover, to the 
space between the diaphragm and its 
cover. When the brake pedal is 
depressed, it moves the slide valve 
forwards, and the air intake depression 
is communicated, through the transfer 
passage around the valve, to the space 
between the diaphragm and the piston 
plate. Furthermore, ducts in the 
flange of the piston plate aligned with 


AuGusT 1952 


slots in the flange of the diaphragm, 
communicate between this space and 
the cylinder in front of the pneumatic 
piston. As a result, two actions take 
place. The atmospheric pressure in 
front of the diaphragm causes it to 
move to the rear and apply a feel-back 
through the slide valve, push rod and 
the pedal control. At the same time, 
the pressure at the rear of the pneu- 
matic piston pushes it forward, to- 
gether with the hydraulic plunger 
which operates the brakes. Should 
the pneumatic system fail for any 
reason, direct application is, of course, 
possible. 

In the following way, braking is 
made proportional to the degree of 
pedal travel. If the brake pedal is 
only depressed a short distance, the 
pneumatic piston, carrying with it the 
sleeve in which is the slide valve, 
automatically closes the low pressure 
port when it has moved forward a 
corresponding distance in the cylinder. 
Feel-back also depends on _ pedal 
travel. This is because it is governed 
by the sub-atmospheric pressure which 
is, of course, the same behind the 
diaphragm as in front of the piston, 
and which is proportional to the 
hydraulic pressure, in the master 
cylinder. 

When the brake pedal is released, 
the slide valve is moved to the rear by 
its return spring, thus closing the 
low pressure port and opening the 
atmospheric port to the low pressure 
chambers. The piston is then returned 
by its spring as well as by the hydraulic 
pressure in the brake system. At the 
end of the return stroke, the washer 
on the hydraulic plunger unseats the 
compensating valve, and releases all 
pressure in the master cylinder. 
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ENGINE MANUFACTURE 


Recent Production Developments at the W orksof Vauxhall Metors Ltd. 


(Continued from page 267.) 

REVIOUS articles in this series 
the machines and 

methods used by Vauxhall Motors 
Ltd. in the manufacture of cylinder 
blocks and cylinder heads for the new 
Velox and Wyvern engines. For both 
these components, the machining lines 
were laid out to allow four- and six- 
cylinder engine components to be 
machined in any desired sequence 
without there being necessity for any 
tooling changes. This, the concluding 
article of the series, deals with the 
machines and methods for three com- 
ponents common to both engines, the 
connecting rod, the piston and the 
water pump body. 


c cti rod 
Separate stampings are used for the 
connecting rods and the caps. The 
chief points of interest in the machin- 
ing of these components are, first, the 
inclusion of operations in the machin- 
ing sequence that are additional to the 
sequence normally employed in the 
production of automobile connecting 
rods, and second, the use where pos- 
sible of machines that allow several 
components to be machined simul- 
taneously. The additional operations 
have been included in the sequence 


Fig. 46. Archdale 12-spindle, 4-station machine for drilling and 


with a view to eliminating the necessity 
for a setting operation on the assembled 
rod after all the machining operations 
have been completed. While it would 
not be true to say that there has been 
complete elimination of the necessity 
for setting, there is evidence that the 
additional operations have at least 
greatly reduced the number of rods 
that have to be set. 

On the connecting rod stamping, the 
first machining operation is carried out 
on an Archdale fixed-centre type multi- 
spindle drilling machine with hydraulic 
feed. It is tooled for drilling, rough 
and finish reaming the small end hole 
to give location for subsequent opera- 
tions. The machine has 12 spindles, 
carrying four drills, four rough reamers 
and four finishing reamers. A four- 
station, power-operated work fixture is 
mounted on the machine table. Each 
station carries work-holding fixtures 
for four rods. Loading and location 
are simply effected. The rod is placed 
in an approximate position with the 
small end boss lying within vee jaws. 
Simple movement of a lever actuates a 
cam to advance a contoured pad into 
the large end half-bore and push the 
small end boss into contact with the 
vee jaws. In short, movement of the 
lever both locates and clamps the com- 


Fig. 47. 


reaming connecting rod small ends 


ponent. The set-up is shown in Fig. 46. 

An automatic cycle is initiated by 
means of a push button control. The 
cycle is: — 

(1) Table indexes one station. 

(2) Head feeds down the pre-set 

depth. 

(3) Head retracts to out position. 

(4) Spindles stop. 

As it is possible to unload and reload 
the fixtures at the idle station while 
the work is proceeding at the other 
three stations, there is practically con- 
tinuous production from this machine. 
The operation is completed on four 
rods for each cycle. 

A Weatherley Oilgear double-slide 
vertical hydraulic surface broaching 
machine is used for the next operation. 
The shuttle table carries two identical 
two-station fixtures, and the broaches 
on each slide carry out the functions. 
From the first position the half-bore 
is broached to leave an allowance for 
semi-finish and fine boring operations, 
and at the same time the sides of the 
bolt bosses are broached. The com- 
ponent is then transferred to the second 
position in the fixture for broaching the 
joint face and the back of the bolt 
bosses. An allowance of 0-005/0-010 in 
is left on the joint face for removal at 
a later grinding operation. 


Weatherley Oilgear hydraulic surface broaching machine 


for connecting rod caps 


‘ 
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Fig. 48. Lumsden continuous surface grinders. The machine on the right grinds side faces, 
and that on the left, the joint faces of connecting rods and caps 


Meanwhile, surface broaching oper- 
ations are being carried out on the con- 
necting rod caps. Two Weatherley Oil- 
gear surface broaching machines are 
used. They are shown in Fig. 47. The 
first is a single slide machine carrying 
broaches for machining the sides of the 
bolt bosses of two caps at every pass. 
From this machine, the caps are trans- 
ferred to a double-slide machine with 
two identical two-station fixtures on 
the shuttle table. The broaches on 
each slide perform the same work. At 
the first station, the  half-bore is 
broached to leave an allowance for 
subsequent machining operations, 
while the joint faces and the bolt 
bosses are broached at the second 
station. Before any further machining 
is carried out, the broached rods and 
caps are washed and then shot-peened 
on the bolt bosses. 

Both caps and rods are then trans- 
ferred to a Lumsden double-column 
continuous surface grinding machine, 
shown at the right of Fig. 48. On this 
machine both sides of the large and 
small ends of the rod and both sides 
of the cap are ground to width, leaving 
an allowance for finish grinding after 
the cap has been assembled to the rod. 
The machine has a large diameter table 
carrying fixtures for rods and caps 
alternately in pairs. Of each pair of 
work fixtures, one is for the first grind 
on one side, while the other is for 
grinding the second side. Therefore, 
each rod and cap makes two passes on 
this machine. 

The loading position of the double 
column Lumsden machine is shown in 
Fig. 49. Clamping is effected auto- 
matically. The outer jaw of each work 
fixture is actuated by a cam which is 
applied automatically before the work 
approaches the first wheel. It is later 


automatically released after the work 
has passed under the second wheel. In 
addition to incorporating automatic 
application and release of the clamps, 
this machine also has an electronic 
sizing device to each spindle. As wheel 
wear occurs, this device automatically 
causes the wheel to feed down by a 
compensatory amount. The sensitivity 
of this device is in the order of 
0-0005 in. 

A single spindle Lumsden surface 
grinder is used at the next operation to 


AuGustT 1952 


finish grind simultaneously the joint 
faces on the rod and the cap. Each of 
the several fixtures on the rotary table 
is designed to take one rod and one 
cap. Location is taken from one of the 
faces ground on the double column 
machine. This ensures that the side 
faces and the joint faces are truly at 
right angles. As with the previous 
machine, this machine incorporates a 
sizing device that automatically pro- 
vides down-feed of the wheel to com- 
pensate for wheel wear. The loading 
station is shown in Fig. 50. 


Separate machines are used for the 
rod and the cap at the next operation. 
Each is an Archdale cam-feed unit 
horizontal machine with a two-spindle 
attachment tooled for counterboring 
the bolt bosses. From these machines 
the parts come together again to an 
Archdale vertical, hydraulic feed multi- 
spindle drilling machine, see Fig. 51. A 
four-station rotary indexing fixture is 
mounted on this machine. Each station 
has work-holding fixtures for four com- 
ponents, either rods or caps. The usual 
loading is to have two rods and two 
caps at each station. There are three 
working stations, one for drilling, one 
for rough reaming and one for finish 
reaming the bolt holes. The table is 
power indexed and there is an auto- 
matic machine cycle, comprising table 
index, down-fecd of head, retraction of 
head and stop. As unloading and re- 
loading the fixtures can be carried out 
during the working cycle, there is prac- 
tically continuous production. 

Another Archdale fixed-centre type 
vertical multi-spindle drilling machine 
is used for the next major operation. 
There is a four-station indexing fixture 
with two work-holding fixtures at each 
station. Of each pair of work fixtures, 
one is designed to hold a rod with the 


Fig. 49. The loading station for the Lumsden double-column machine shown in Fig. 48 
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small end in the working position while 
the other presents the large end half 
bore to the tools. At the first working 
station on this machine, a single drill 
drills a in hole part through the large 
end. There are two drills at the second 
station. One drills through at j; in 
diameter the 3 in hole part-drilled at 
the first station, while the other drills 
an oil hole in the small end of the 
connecting rod in the other work fix- 
ture. Finally. at the third station, the 
hole drilled at the first station is cham- 
fered. The set-up is illustrated in 
Fig. 52. 

Lock tag slots are then milled in the 
half bores of the rod and cap, follow- 
ing which the small end bore is finish 
reamed to size for taking the bushing. 
The bolt holes are then line reamed 
and the cap is assembled to the rod. 
The assembled rod is then transferred 
to an Archdale single spindle machine 
to have both sides of the large end bore 
chamfered. 

A final grinding operation for width 
is then carried out on both the large 
and small ends. The machine is a 
Lumsden double column surface 
grinder which is similar in all respects 
to the machine used for the first grind- 
ing on width, cxcept that instead of 
alternate pairs of work fixtures for rods 
and caps the work fixtures are in iden- 
tical pairs. For the first pass, the work 
is mounted in one fixture of a pair 
while one side is ground. It is then 
turned over and transferred to the 
second fixture of the pair for grinding 
the other side. 

At first sight it may appear that this 
final grinding for width is unnecessary, 
but it does produce very accurate 


datum faces to act as locations for the 


“ARCHOALE 


Fig. 51. Archdale four-station machine for drilling, rough and 
finish reaming bolt holes in connecting rods and caps 
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Fig. 50. The loading station for the Lumsden machine for grinding connecting rod and cap 
joint faces 


final operations on the large and small 
bores. It thus helps to ensure that the 
axes of the two bores are in the correct 
relationship, that is, they are parallel 
and lie in the same plane. 

As the first stage in finishing the 
bores, the large end is reamed on an 
Archdale vertical machine, following 
which the bush is pressed into the 
small end. ‘Iwo further operations 
complete the machining. At the first 
of these a Precimax double-end fine 
borer is used to finish the small end 
bore to size and to fine bore the large 
end to a dimension that leaves an allow- 
ance for final sizing on a Micromatic 
Microhone machine, which not only 
automatically produces the correct size 


but also gives a remarkably high degree 
of surface finish. The finished rod is 
then de-magnetized, washed and given 
a complete inspection. Finally, before 
the rods are transferred to the engine 
assembly line, they are weighed and 
graded into sets. In any one set, the 
weight variation for both the large and 
small ends must not exceed } oz. 


Piston production 

Whereas in the production of con- 
necting rods, Vauxhall Motors Ltd. in 
the interests of increased accuracy have 
introduced operations not generally 
included in the machining sequence for 
automobile connecting rods, in the 
production of pistons they have 


Fig. 52. Archdale machine for drilling oil holes in the small and 
large ends of Vauxhall connecting rods 
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setting a centre is drilled in the pip on 
the crown, while from the front and 
rear tool posts the register diameter is 
bored, and the skirt end is faced to 
length and chamfered. This machine 
is shown in Fig. 53. 

An Archdale two-way multi-drilling 
machine specially developed for 
machining pistons is used for the next 
operation. It has a_ five-station 
trunnion fixture and each station is 
arranged to take two castings. This 
machine is illustrated in Fig. 54. 
Loading and unloading are carried out 
at the first station. At the second 
station the gudgeon pin holes are core 
drilled. Out-feed tools are mounted at 
the third station to form the circlip 
grooves. At the fourth station the 
guidgeon pin holes are semi-finish 
reamed, and at the fifth they are 
chamfered. There is simultaneous 
machining on both castings at each 


Fig. 54. Archdale 5-way machine for drilling, semi-finish reaming and chamfering gudgeon pin holes and forming circlip grooves 


omitted some operations that are 
normal practice. For example, there is 
only one grinding operation, and that 
confined to the skirt. The land 
diameters are not ground at all, but are 
only fine turned to size. It should be 
stressed that this practice does not in 
any way affect engine efficiency, 
although it simplifies piston pro- 
duction. 

An aluminium alloy piston is used. 
As cast, it has central pip on the 
crown. The first machining operation 
is to rough turn the outer diameter on 
a Herbert 5B capstan. For the second 
operation the casting is transferred to 
a Mamiminor lathe which has a special 
centring attachment through the 
spindle and a special air-operated tail- 
stock. The component is loaded on to 
a locating device on the tailstock, 
which is then advanced to push the 
casting into a pot type chuck. At this 


Fig. 55. Finish turning skirt and land diameters, forming ring grooves and facing the piston 
crown 
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_ Fig. 53. Boring and facing the piston skirt on a Maximinor lathe 
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Fig. 56. Special purpose Pollard machine for drilling piston oil holes 


station. Standard Archdale  self- 
contained hydraulic feed units are used 
on this machine which has an auto- 
matic cycle. 

From the Archdale machine the 
casting is transferred to a Maximinor 
lathe, see Fig. 55, which is tooled for 
turning the land and skirt diameters, 
forming the ring grooves—two com- 
pression and one scraper—and finish 
facing and chamfering the crown. The 
component is mounted on a special 
turning fixture which incorporates a 
drawbar and clamp pin. The tailstock 
centre registers in the centre in the 
crown. 

Turning is effected from two tools in 
the front tool post, one for the skirt 
diameter and the other for the land 
diameters. Close dimensional accuracy 
and a high degree of surface finish 


must be maintained. Three magazine- 
mounted grooving tools, three groove 
chamfering tools also magazine 
mounted, and tools for facing and 
chamfering the crown are mounted in 
the rear tool post. In-feed for the 
crown facing tool is limited to leave the 
pip with its centre for use at the next 
operation. 

The piston design calls for ovality, 
taper and a barrel form on the skirt. 
For producing these a _ Scrivener 
special piston grinding machine is 
employed. The piston is mounted on 
a work spindle carried in a housing 
that is in its turn mounted on a cam 
actuated slide. The cam is designed to 
give the piston an oscillating movement 
in relation to the grinding wheel of 
such a character that the specified form 
is automatically generated. 


Fig. 58. Special-purpose Archdale machine for drilling, tapping and milling the water pump body 


Fig. 57. Set-up for finishing gudgeon pin holes on a Precimax fine borer 


Piston grinding is the last operation 
for which the centre in the crown is 
needed. Therefore, the pip is removed 
at the next operation which is carried 
out on an Adcock and Shipley hand 
milling machine. Two slitting saws 
are mounted on the arbor of this 
machine. One removes the pip from 
the crown while the other is used to 
saw two heat insulating slots in the 
scraper ring groove. Following this, 
eight oil holes are drilled in the scraper 
ring groove and four are drilled in the 
gudgeon pin bosses. A special Pollard 
machine, illustrated in Fig. 56, is used. 
It has eight horizontal spindles which 
are radially adjustable. They are 
simultaneously controlled by one 
common cam feed which is engaged 
by movement of a pedal. For drilling 
the holes in the gudgeon pin bosses 
there is a_ centrally-mounted two- 
spindle vertical standard drilling head. 
This head is fed by hand. The 
cycle time per piston is only eight 
seconds. 

At this stage the piston is tin plated 
in a Canning automatic plant. After 
being tinned, pistons are mounted two 
at a time on a two-spindle single-end 
Precimax fine borer, see Fig. 57, for 
finish machining the gudgeon pin holes. 
Solid tungsten carbide boring bars, 
each carrying two solid tungsten 
carbide tools are used. One tool on 
each bar semi-finishes and the other 
finishes the bore. To ensure correct 
mounting, there are two alignment bars 
mounted on the workhead of the 
machine. Each is accurately aligned 
with one of the machine spindles. They 
are advanced independently through 
the gudgeon pin holes to ensure that 
the axis of the part finished holes is 
in alignment with the spindle axis 
before the clamps are applied. To 
complete the machining, a slot is cut 
in the skirt from the bottom to the 
scraper ring groove. A hand-operated 
Adcock and Shipley milling machine is 
used for this operation. After machin- 
ing is completed, every piston is given 
a complete inspection and is graded 
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Fig. 59. Archdale special-purpose drilling and tapping machine with an annular indexing table 


for weight before being transferred to 
the assembly section. 


Water pump body machining 

One of the most outstanding of the 
many interesting production develop- 
ments in connection with the new 
engines is the machine line for the 
water pump body. For this component 
James Archdale and Co., Ltd., have 
once again co-operated with the 
engineers of Vauxhall Motors Ltd. to 
develop a line which will minimize the 
amount of handling required. Five 
machines in all suffice to complete the 
machining, which is of a fairly complex 
character. The machines are, an 
Archdale miller, three Archdale multi- 
station multi-spindle machines and a 
Precimax double-end fine borer. In 
comparison with the methods pre- 
viously used, this line has reduced the 
machining time from something in the 
order of 28 minutes to approximately 
nine minutes. At the same time it has 
also reduced the number of machine 
operators necessary. 

The water pump body is of cast iron. 
At the first operation the joint face is 
milled on an Archdale vertical miller. 
After the milling operation the casting 
is transferred to a_ special-purpose 
Archdale drilling, milling and tapping 
machine with a 48in diameter six- 
station indexing table. Although this 
is a special-purpose machine, all the 
heads are standard Archdale units. 

Loading and unloading are effected 
at the first station. The work-holding 
fixtures incorporate equalizing jaws to 
give correct location. At the second 
station there is a standard vertical 
hydraulic feed unit with combined 
milling and multi-drilling attachments. 
The drilling head is vertical, It is 
tooled for drilling eight holes in the 
joint face and for core drilling a ; in 


diameter central hole. The milling 
head is horizontal and carries a 5 in 
diameter, eight-teeth Galtona cutter for 
milling the flange of the water outlet. 

A vertical, hydraulic feed, fixed 
centre type boring head serves stations 
three and four. At station three there 
is also a horizontal cam-feed drilling 
unit. While the component is at the 
third station, the vertical head is used 
for drilling three holes and counter- 
sinking two holes in the joint face, for 
turning the outside diameter of a 
central boss and for boring a 2 in 
central hole. At the same time the 
horizontal head at the third station 
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drills two holes in the water outlet 
flange and a hole through the body to 
the centre bearing hole. 

When the table is indexed to bring 
the component to the fourth station, 
the remaining tools in the vertical head 
common to the third and _ fourth 
stations come into action. At this 
station two of the drilled holes in the 
joint face are reamed to give accurate 
locations for subsequent operations 
and four tapping holes in the joint face 
are countersunk. In addition, a com- 
bination tool semi-finishes two faces to 
leave an allowance for fine facing at a 
later operation. 

A vertical and a horizontal tapping 
head are arranged to work simul- 
taneously at the fifth station. These are 
standard Archdale tapping heads, 
incorporating independent lead screws 
to allow independent tap setting and 
telescopic collets to ensure freedom 
from tap breakage should any of the 
holes be incorrectly drilled. The 
vertical head is used for tapping five 
holes in the joint face, and the 
horizontal head for tapping two holes 
in the water outlet flange. 

At the sixth and final station there is 
a horizontal cam-feed unit with a single 
spindle. It carries a combination tool 
for counterboring two diameters in the 
water outlet. This machine, which is 
shown in Fig. 58, has a power-operated 
table and an automatic cycle. The cycle 
is initiated by push button and is: 
table indexes; heads feed down or in; 
heads retract and spindles stop. Un- 
loading and loading can be effected 
during the working cycle. Incidentally, 
the two machines immediately follow- - 
ing in the sequence also have power- 
operated indexing tables and similar 
cycles. 

For the next operation an Archdale 
special-purpose drilling and tapping 


Fig. 60. Archdale drilling and tapping machine with five-station indexing table. Each com- 
ponent makes two cycles on the machine 
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machine is used. This machine is illus- 
trated in Fig. 59. It has an annular five- 
station indexing table. At the first 
working station there is a single spindle 
vertical head with hydraulic feed. It 
carries a combination tool for core 
drilling two central holes. 

Three heads are arranged to operate 
at the third station. One is vertical and 
the other two angular. The vertical 
head has hydraulic feed and is tooled 
to form a recess in the central bearing 
bore. One of the angular heads is 
placed outside the table while the other 
is mounted on a base that passes 
through the annular indexing table. 
These are cam feed units, and each 
head carries 4 single drill for drilling a 
hole through the boss of the casting 
into the bore for the bearing. At this 
station all three heads do not work 
simultaneously. On the contrary, the 
vertical head feeds down to form the 
recess in the bearing, while the angular 
heads remain stationary. In-feed of the 
angular heads does not start until the 
vertical head has started to retract. If 
these three heads were not so syn- 
chronized, the tools in the angular 
heads would foul the tool in the vertical 
head. At the third station the central 
boss and five holes in the joint face 
are spotfaced from a vertical head, 
while at the fourth station one hole is 
tapped from a vertical head and one 
hole is tapped from a horizontal head 
at the fifth station. 

Another special-purpose Archdale 
drilling and tapping machine, see Fig. 
60, 1s used for the next operations. It 
has a five-station indexing table with 
two work-holding fixtures at each 
station. Of each pair of work-holding 
fixtures, one is designed to hold the 
component in one position while the 
second holds it in a completely different 
position. Therefore, each component 
has to go through two cycles, one in 


AUTOMOBILE 
ENGINEER 


309 


Fig. 61. The set-up for fine boring and fine facing the water pump body on 
a Precimax fine borer 


the first and one in the second work- 
holding fixture. 

At the first loading, and_the first 
station, a tapping hole is drilled and 
another hole is drilled and counter- 
bored with a combination tool. From 
the same vertical head, but at the 
second loading, two tapping holes are 
drilled. There is a_ single-spindle 
vertical head at the second station. 
This drills a hole in the component at 
the first loading, but is an idle station 
for the second loading. A common 
tapping head serves the third and 
fourth stations. At each of these 
stations and at each loading, one hole 
is tapped. To complete the machining, 
the component is transferred to a 
double-end Precimax fine borer, see 
Fig. 61, which is tooled for fine boring 
the bearing bore and fine facing two 
seats. Incidentally one face must be 
square with the bearing bore within 
0-0008 in total indicator reading. 

The examples quoted are far from 


exhausting the interesting develop- 
ments for machining Velox and 
Wyvern machine details, but they do 
illustrate the manner in which complex 
production problems have been solved 
by close co-operation between the 
design and production engineering 
departments at Vauxhall Motors Ltd., 
followed by equally close co-operation 
between the production engineers and 
the machine tool manufacturers. It is 
worth remarking that almost without 
exception the machines used in the 
production of the engine details are of 
British design and manufacture. That 
the machines installed are suitable for 
producing accurate work at high rates 
of output is only to be expected; what 
is really noteworthy is the manner in 
which wherever possible individual 
heads have been grouped to form one 
machine, thus minimizing the amount 
of handling required without incurring 
the complexity of multi-station transfer 
machines. 


DESIGNED specifically for bending 
exhaust piping and other light 
gauge steel tubing, this new machine 
is virtually a lightweight version of the 
standard hydraulic pipe bending equip- 
ment manufactured by Chamberlain 
Industries Ltd., Staffa Works, Leyton, 
London, E.10. The work is well sup- 
ported by an accurately machined 


centre former and a back former of the _, 


knife-edge type which fits in the over- 
lapping flanges of the centre former 
and is firmly positioned by a roller on 
the bending arm. A ratchet system 
transforms the straight-line thrust of 
the hydraulic ram into the rotary action 
necessary for bending thin-walled 
tubing. 

Bends may commence one inch from 
the end of a tube and can be continued 
up to a maximum of 180 deg. One full 
stroke of the arm produces a bend of 
60 deg, and at the end of the stroke a 
pawl holds the ratchet to counteract 
any tendency of the tube to spring 


EXHAUST PIPE BENDING MACHINE 


back. An angle indicator is provided 
so that the degree of bend achieved can 
be readily observed during operation. 
Bends can be made in various planes, 
and directly connecting 90deg and 
180 deg bends obtained without waste 
of tube. 


The Staffa pipe bender 


The machine can handle seamless 
tubing of 16 to 19 gauge in outside 
diameters of 1 in to 2) in. Formers are 
available for this range of diameters 
in steps of } in. (2022) 


Cutting Fluids 


NEW edition of the Fletcher 

Miller publication “Cutting Fluids” 
is now available. Enlarged in scope 
and well illustrated, it deals compre- 
hensively with the selection and use of 
cutting fluids for various machining 
Operations on a range of different 
materials. A chart of recommenda- 
tions indicates appropriate fluids for 
turning, milling, grinding, screwing and 
tapping in ferrous and non-ferrous 
metals and alloys. Copies can be 
obtained on application to the manu- 
facturers, Fletcher Miller Ltd., Alma 
Mills, Hyde, Nr. Manchester. (2021) 


p 


AUTOMOBILE 
ENGINEER 


AuGustT 1952 


FACEL-METALLON BODYWORK 


French Methods for Coachwork in Light Alloy, Steel, or 


Combinations of the Two Materials 


By A. G. Douglas Clease, B.Sc., A.M.I.Mech.E. 


character but made by the same 

firm, commanded attention at the 
Paris Salon last year. These had two 
features in common, they were of all- 
metal construction and each was out- 
standing in its class for its lines and 
well-balanced appearance. The pro- 
du¢tions of Companie Facel-Meétallon, 
they were respectively : 

(1) The Dyna-Panhard four-door 

saloon 

(2) The Simca-Sport coupé 

(3) The Ford Cométe two-door, 

four- five-seater saloon 

(4) The 4}-litre Bentley two- three- 

seater coupé. 

It is of interest to note that Facel- 
Métallon are not coachbuilders in the 
accepted sense of the word but 
specialists in 
metaf working. 
Thus, in addition 
to the building of 
all-metal bodies 
in series, they also 
manufacture 
bumpers, nave 
plates, wheel em- 
bellishers and 
radiator grille 
frames in stain- 
less steel for the 
automobile _in- 
dustry generally. 
For the aircraft 
industry they pro- 
duce combustion 
chambers for 
Rolls-Royce Nene 
and Tay and for 
De Havilland 
Goblin turbojet 
units. Other ac- 
tivities are the 
manufacture of 
pressed steel kit- 
chen cabinets, 
stainless steel 
sinks, and of a 
range of pressed 
steel furniture 
for office use. 

Production of vehicle bodies of 
various types reaches an average total 
of 105 per day. This is expected to be 
increased during the early part of this 
year to 125 per day. The present 
production figure is constituted ap- 
proximately of 70-72 Dyna-Panhard 


Fan body exhibits, of different 


four-door, four-light saloons, between 
12 and 15 Simca-fport coupés and 
Ford Cométe two-door saloons and 
from 20-25 bodies for the V.L.R. 
(voiture légére routier), a military 
vehicle somewhat similar to those being 
produced in this country. 

Four works are engaged in the 
manufacture of these various products. 
Possibly the most important since its 
products are the basis for the work of 
the other factories, the press shop is 
the largest and is situated at Amboise 
in the Loire Valley about 130 miles 
south-west of Paris. Another is at 
Dreux, some 50 miles west of Paris, 
and the other two are at Colombes 
and Courbevoie in the suburbs of the 
capital. The steel and aluminium 
pressings from Amboise are assembled 


Ten Alpax castings form the Dyna-Panhard body frame 


into the body shells at Colombes. 
They then go to Dreux for trimming 
and painting. The Courbevoie plant 
is small and has been used as a pilot 
plant for the production of prototypes 
and body jigs, but it is now a research 
and development centre. 


At the present time the Amboise 
plant is strained for sufficient covered 
floor space, although there is ample 
room to expand. It houses a Lake 
Erie double-action, 575-ton press em- 
ployed for the larger pressings such as 
roof panels, a Clearing 500-ton, 
triple-action press and a Spiertz 
double-action, 180-ton press. There 
are in addition various small presses 
used for the lesser components. In 
all some 3,000 different pressings are 
produced for the various items manu- 
factured by Facel-Métallon. Three 
additional presses are shortly to bé 
installed. These are a Clearing 750-ton 
and two Spiertz, one a 450-ton and 
the other a 320-ton. When installed 
these should materially increase the 
output of the plant which is at present 
working _ three 
shifts a day. 

It is at Amboise 
also that the stain- 
less steel 
ponents and the 
kitchen cabinets 
are produced. For 
the bumpers, of 
which between 
400 and 500 pairs 
per day are pro- 
duced for the 
Facel bodies and 
also for other car 
manufacturers, 
an ingenious auto- 
matic polishing 
line has been de- 
signed and in- 
stalled by the 
plant engineers. 
It is some 30 yd 
in length, and a 
chain conveyor 
carries the bum- 
per pressings 
through a line of 
sixteen polishing 
stations. The 
polishing mops 
are individually 
driven by electric 
motors and are mounted on pivoted 
beams to bear with the desired pressure 
on the bumpers. They are also 
inclined to the line of work at different 
angles, so that the whole surface of 
the bumper section is effectively 
dealt with. 
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began in 1945 there 
was little experience 
in the production of 
large die-castings. It 
has since been found 
that where large cast- 
ings are concerned 
the rate of produc- 
tion is not much 
higher when using 
metal dies and hardly 
justifies the extra cost 
of the dies. These 


C Rubber bearer E Floo 


A Door 
B Body sill casting D Rubber support 


Theconveyor is loaded at oneend with 
unpolished pressings and the finished 
bumpers are removed at the other end. 
A very high degree of polish is obtained 
on the bumpers, and also on other 
stainless steel components such as the 
nave plates, radiator grille frames and 
wheel embellishers, which are handled 
individually on conventional polishing 
equipment. 

At Colombes the Dyna-Panhard 
bodies are assembled. These four- 
door, four-light saloons are of light 
alloy construction and possess several 
unorthodox features. The scuttle 
consists of two castings in Alpax, 
the composition of which is iron 
0-75 per cent maximum, silicon 
12-2-13-0 per cent, impurities 0-2 
per cent maximum, remainder alu- 
minium. The lower part of the scuttle 
is formed by one casting and the upper 
part, together with the screen pillars 
and roof peak, by the second casting. 
Other Alpax castings form the sills, 
standing pillars, cant rails and front 
half of the rear wheel arches. These 
ten items are all sand castings, not 
die-castings as might be expected. 
The reason is that when production 


is 
F Side frame 


Automatic polishing line for stainless steel bumpers 


sand castings are, 
however, clean and 
require little work on 
them other than the 
trimming, with port- 
able abrasive disc 
equipment, of ex- 
posed surfaces. The various abutting 
surfaces are machined, drilled and 
tapped to receive the bolts and screws 
which are used to assemble the 
structure. 

When the castings have been mach- 
ined they are assembled in jigs and 
bolted together so that they form the 
frame work of the body. The only 
steel pressings are three which are 
spot-welded together to form the 
front portion of the floor. Ribs are 
formed in them in the pressing opera- 
tion to act as stiffeners. The floor is 
then attached to the sill castings by 
riveting, a sealing strip being inter- 
posed in the joints. 

All other pressings are in Duralinox, 
the composition of which is copper 
0-1 per cent maximum, magnesium 
3-0 per cent, iron 0-5 per cent maxi- 
mum, silicon 0-25 per cent maximum, 
manganese 0-2-0-5 per cent, remainder 
aluminium. These pressings are 
mostly produced from 0-047 in sheet, 
although for the bonnet pressings 
0-039 in sheet is used. 

The rear floor and wheel box is a 
sub-assembly built up of such pres- 
sings spot-welded together. The 


G Set pin 
H Side valance 


Mounting of body on chassis frame, Dyna-Panhard 


Spot-welding the rear floor and wheel boxes 
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G Sliding light 

H Fixed light 

} Head lining 

K Trim moulding 

L Rubber beading 
M Door inner panel 


A Roof panel 

B Self-locking nut 
C Cast cant rail 

D Rubber seal 

E Door outer panel 
F Window framing 


Section through door and cant rail 


wheel boxes consist of a flanged rim 
and double side plates having radial 
swages on opposing sides, so that these 
form tubular stiffeners when the plates 
are spot-welded together and to the 
flange of the rim. This sub-assembly 
is bolted to the wheel arch castings 
and is supported at the rear on the 
wheel suspension brackets. 

Two large pressings form the body 
shell. One of these is the boot panel 
which finishes at waist level and has a 
circular depression to receive the 
spare wheel. Into this depression is 
spot-welded a separate dished pressing 
which locates the wheel. The other 
large pressing is the roof panel, in 
which are pierced the rear window 
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aperture and apertures for 
the direction indicators. The 
front edge is flanged and is 
bolted to the roof peak with a 
sealing strip interposed. The 
side edges of the roof pressing 
are also flanged and carry 
self-locking nuts located on 
flexible strips attached to the 
pressing. Countersunk screws 
pass through the cant rail 
castings into these nuts, which 
are made from steel strip bent 
into a flat U shape and reset 
after tapping so that they 
give spring pressure on the 
threads. The bottom edge 
of the roof pressing overlaps 
the top edge of the boot 
pressing and is spot-welded 
to it, a polished beading being applied 
to hide the joint. 

Doors consist of two pressings, the 
outer panel of 0-039 in material and 


SEES 


Self-locking nut 


the inner stiffener of 0-047 in thick- 
ness. The outer panel is flanged to 
form the window aperture and the 
inner panel is also flanged to form 


Simca-Sport bonnet and wing assembly 
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Dyna-Panhard front cowling and grille 


the door edges, the two pressings 
being spot-welded together and the 
edge of the outer panel also being 
turned over the edge of the inner 
pressing. Reinforcements are added 
for the hinges in the form of angle 
brackets which are fixed to the inner 
pressing. A channel-section reinforc- 
ing strip also extends the whole length 
of the hinge edge of the door, and 
another channel section provides for 
attachment of the lock and handles. 
Round the large aperture in the centre 
of the inner pressing runs a rubber 
bead to prevent drumming. 

Forward of the dash, and bolted to 
it, extend two pressings which carry 
the front assembly of bonnet and 
front cowl. The cowl is pierced for 
the simulated radiator grille, which is a 
separate louvred pressing spot-welded 
into position. As the engine is air- 
cooled the louvres admit air direct 
to the cylinders and not actually to a 
radiator. The bonnet top consists 
of two pressings spot-welded together 
down the longitudinal axis and re- 
inforced by a transverse stiffener 
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at the back edge and by a 
triangular plate spot-welded 
into the flanged nose of the 
bonnet top at the front end. 
Use is made of this stiffener 
plate to carry the bonnet 
securing catch. 

Wings are separate pres- 
sings in Duralinox and are 
bolted to the main structure 
so that they are easily removed 
and replaced in the event of 
damage. Valances finish off 
the bottom sides of the body 
and are attached by screws to 
the alloy sill castings. The 
bottom edge of the valance 
is wired for stiffness so as to 
prevent drumming. 

Assembly takes place on 


Detail of door construction showing hinge 
reinforcement and rubber beading on 
inner panel 


wheeled stands which are moved by 
hand along a guide rail. Owing to the 


Twelve Dyna-Panhard body shells are transported on a semi-trailer 
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Main assembly jig, Simca-Sport body 


lack of space the bodies 
follow one another very 
closely at times, leading to 
what would appear to be 
somewhat cramped working 
conditions. This, however, 
does not seem to worry the 
operatives or to interfere with 
their normally fast speed of 
working. The time taken 
for the production of a 
Dyna-Panhard body shell, 
unpainted and untrimmed, 
is 30 man-hours. The bodies 
are mounted, trimmed and finished by 
the Panhard company in Paris. 

For the transport of the body shells 
a Coder low-loading semi-trailer is 
used. Twelve shells, with light tubular 
frames attached, are mounted vertically 


Stainless steel facia on Ford Cométe 


in pairs and secured to seven vertical 
supports on the trailer by toggle- 
action clamps. As the weight of a 
shell with its tubular support frame is 
only about 300 1b, the total load is 
approximately 33 cwt. 
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In the coupé bodies for the Simca- 
Sport chassis the system of construc- 
tion is different. Steel pressings 
suitably ribbed for stiffness are used 
for the floor, and a framework of 
pressed or folded steel members is 
built upon the chassis with the use 
of jigs to position the various units 
during welding operations. The 
sills, scuttle dash and door hinge 
pillars, door shut pillars, and rear 
waist rail are constructed in this 
manner. The inner part of the rear 
wheel arches is also a pressing which 
extends back to receive and support 
the boot or tail panels. Projections 
from these pressings also connect 
them to the waist rail, to which they 
are seam welded, so that the waist 
rail is, therefore, supported by them. 

Considerable use is made of spot- 
welding, but oxy-acetylene welding is 
employed for certain seam joints. On 
this framework is mounted 
and welded -the steel roof 
pressing, which ties both 
scuttle and rear portions 
together. 

Two distinct panel units, 
or rather assemblies of panels, 
are the front wings, bonnet 
surround and cowl at the 
front and the boot, rear wings 
and sides at the rear. The 
front portion consists of 
four main pressings in’ alu- 
minium seam-welded 
together. For the rear portion Duralinox 
pressings are used, again there being 
four main pressings welded into a 
whole. Round the boot lid and bonnet 
lid apertures channel sections are 
pressed, and these serve as drain 
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Simca-Sport body assembly line 
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gutters and also stiffen the pressings. 
For the same reasons the edges of the 
wheel apertures in the wings are 
flanged. 

The joints between the steel roof 
pressing and the aluminium front panel 
assembly, and between the roof and 
the Duralinox boot panelling, are 
made by a process described as “‘cold 
welding”. A special tin-bearing alloy 
is used, joint surfaces being heated by 
ordinary gas torch, and the alloy on 
melting combines with both the steel 
and aluminium or light alloy. 

Pressings for the Ford Cométe body 
are all of steel, but the system of 
construction is similar to that followed 
for the Simca-Sport coupés, although 
there is an important difference in 
that the body frame is integrated to the 


the floor level at the rear. 

Box-section sills and pillars, formed 
by pressing and folding, constitute the 
main part of the body frame. Other 
pressings form the scuttle bulkhead 
and the rear waist rail. The last- 
mentioned extends round the back of 
the car and unites the two door-shut 
pillars, which finish at waist level. 
At the back two vertical supports 
connect the waist rail to the main 
chassis members. 

Other channel-section pressings 
forming the cant rails and the screen 
rail, are welded to the rear waist rail, 
to which is also welded another 
channel-section pressing supporting 
the rear end of the roof pressing and 
chassis. The upper half of the rear suitably reinforced so that there is no Conforming to the shape of the rear 
portion of the cruciform cross-bracing oss of strength or torsional rigidity. Window. 

Is cut away by oxy-acetylene torch, This modification, approved by the To this structure the roof pressing 
reducing its depth by half, and Ford engineers in France, is to lower is welded. The bonnet surround and 


A steel body structure is welded to the Cométe chassis 


This low-built, special Bentley weighs 3 cwt. less than a standard saloon 
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front wings form a sub-assembly of 
panelling at the front, while the rear 
wings and boot likewise form a unit of 
panelling at the rear. Much use is 
made of spot-welding, and the joint 
between the roof panel and the boot 
pressing is so made. It is not finished 
off by loading with solder but is 
disguised by a bright beading. 

Doors are built up of exterior and 
interior panels, so that in effect they 
are very rigid box sections in them- 
selves. Reinforcements are added at 
the points where the concealed hinges 
are attached, and also for the locks and 
handles. The doors finish at the waist 
rail, and polished metal frames are 
attached to form the glass runs; 
metal frames also carry the fixed 
quarter-lights. 

Steel pressings also serve as the 
foundation of the seats, both for the 
cushions and squabs, and in the case 
of the rear seat they add, therefore, 
to the general stiffness of the body 
shell. A stainless steel pressing is 
used for the facia, and an interesting 
point is that the surface is finished and 
polished before the pressing is made. 

A point of note about the Bentley 
coupé is that it is a “one-off” produc- 
tion. It has been built for the chair- 
man and managing director, M. Jean 
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Daninos, who combines also the duties 
of designer and development engineer. 
The system of construction followed 
is similar to that used for the Ford 
Cométe, in that a steel side, front and 
rear structure is built up in the form of 
a frame to which the panelling is 
applied. This body frame structure 
is attached to the chassis at four 
points by welding. 

The panel pressings are all of 
Duralinox, with the exception of the 
doors which are built up from steel 
pressings. Another interesting feature 
is the burr walnut finish of the pressing 
which forms the main part of the facia 
and swells out in front of the driver 
to carry the instrument panel. The 
finish exactly matches that of the real 
timber of the panel in front of the 
passenger and the garnish rails. Use 
is made of the deep section of the steel 
doors to receive compartments con- 
taining toilet articles and flasks, access 
to which is given by hinged or sliding 
panels in the door trim. 

When prototypes are being devel- 
oped, or on other occasions when it 
is expedient to do so, use is made of 
Kirksite dies and a drop-hammer to 
produce the panels. The zinc base 
dies are made by the plant engineers. 
Much use is made of spot-welding, 


both for light alloy and steel. Before 
welding, panels are treated with a 
preparation known as_ Framanol, 
consisting of phosphates of chromium, 
triethondamine and alcohol, which 
degreases and dissolves the surface oxide 
film. Argonarc welding has been under 
investigation and is likely to be adopted 
for certain joints in panels where 
smooth weld beads are essential for a 
high finish. 

Painting and trimming are carried 
out at the Dreux works, where infra- 
red drying ovens are installed. Meth- 
ods here are orthodox and the finish 
obtained is of a high standard. Much 
use is made of Dunlopillo for cushions 
and squabs, and a popular upholstery 
fabric for the Simca-Sport coupé is 
corduroy. Plain cloth is largely used 
for the Cométe saloons and the 
Bentley coupé is trimmed in Connolly 
leather. Seats are carefully designed 
on anatomical principles, to provide 
adequate support where it is needed. 

From the foregoing details it will 
be realized that somewhat novel 
methods of body engineering have been 
developed by Facel-Métallon. It is 
also a point of interest that the system 
evolved appears to lend itself equally 
well to production in series or to the 
fabrication of a “‘one-off” body. 


Material Handling 
in Works Stores 


By L. 7. Hoefkens. 

London: Published for Mechanical 
Handling by ILirFE AND Sons LTD., 
Dorset House, Stamford Street, S.E.1. 
1952. 5} x8}. 106 pp. Price 10s. 6d. 
The fact that a study of the possibilities 

of mechanical handling improvements in 

any industry is worth while is made 
abundantly clear in this book, written by 
the Stores Controller of a large group of 
engineering companies. The basis of the 
work is an account of the introduction of 
improved techniques in a typical plant. 

The progress of material from its raw 

state to the final despatch of finished 

goods is traced by means of practical 
descriptions in straightforward terms and 

a large number of informative illustrations. 
The outstanding piece of equipment 

used in this connection is the fork truck 

with pallets, and a large section is devoted 
to this subject, with details of different 
types and their uses, and also the various 
attachments which are available for special 
purposes. An early section of the book 
gives assistance on the initial planning 
necessary before adopting new methods, 
detailing point-by-point the basic prin- 
ciples to be considered. The newcomer 
to a completely mechanized handling 


system is thus forewarned of pitfalls which 
otherwise might be encountered. The rest 
of the book is devoted to a description of 
a system in actual practice, with useful 
suggestions on a variety of points such as 
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Brief Reviews of Current Technical Books 


identificauon, numbering and material 
movement control. There is also a section 
dealing with the handling of swarf and 
scrap, the mechanization of which is just 
as advantageous as in the case of raw 
materials and finished products. 

The author points out that apart from 
economy in labour and in working and 
storage space, properly organized 
handling systeri is valuable in other direc- 
tions, such as in the simplification of 
planning incentive schemes, or in the 
reduction of many of the worries of stock- 
taking. In his conclusions, the author 
reviews the results of the introduction of 
the new system in the works described, 
and that it was a successful enterprise is 
illustrated by the fact that the present 
cost of receiving, storing and despatching 
a single unit of production is approxi- 
mately half that of the previous cost. 


‘Other points to be noted are that the 


number of handling stages is greatly 
reduced, thus eliminating risk of damage; 
increased output has not necessitated 
additional storage space or new buildings; 
movement of material has been speeded 
up at all stages; stores paperwork systems 
have been simplified, thus reducing the 
risk of inaccuracies; less labour is needed 
to handle increased output; and any future 
movement or reorganization of stores will 
be simple and inexpensive. 

This country is still backward in making 
use of all the latest equipment and devices 
that she produces, but Mr. Hoefkens’ book 
indicates the way to remedy this state of 
affairs. The results of years of experience, 


careful operational study, and practical 
development are brought together in a 
work which will smooth the way for any 
management considering the adoption of 
a new system and greatly assist in the 
reorganization of any system already in 
existence but not fully efficient. 


Tractors and Their Power Units 


By E. L. Barger, W. M. Carleton, E. G. 
McKibben and Roy Bainer. 

New York: JoHN & Sons, INc. 
Obtainable from Chapman & Hall Ltd., 
37, Essex St., London, W.C.2. 1952. 
5} «84. 496 pp. Price 52s. 

This is stated to be the first book (in 
the U.S.A.) on tractors written on a tech- 
nical engineering level by top men in the 
field. Let us first see who these men are. 
They are, respectively, the Manager of 


Farm Practices Research of Harry 
Ferguson Inc., Associate Professor of 
Agricultural Engineering at Michigan 
State College, Principal Agricultural 


Engineer at Usda Tillage Machinery 
Laboratory, and Professor and Chairman 
of the Division of Agricultural Engineer- 
ing at California University. The pooled 
knowledge of these authors, together with 
the information that they have extracted 
from published papers over a number of 
years (all of which are referenced for the 
reader’s further study) provides an up- 
to-date survey of the farm tractor as 
developed in the U.S.A. 


Well-illustrated, simply and 


written 
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profusely sub-headed into short sections, 
this is a book for all students of agricul- 
tural engineering as well as their teachers. 
It is also a book for all who concern 
themselves with the design or regular use 
of farm tractors. It deals not only with 
the engine, but also with the operator’s 
comfort and convenience, the mechanics 
of the chassis, hitches, clutches and 
brakes, power take-off, hydraulic controls, 
traction devices and tractor power cost 
estimating. Its more technical sections 
cover power and power measurement, 
thermodynamic principles, adiabatic 
changes, gyroscopic couple, combustion 
and heat values. These sections, however, 
can be omitted by the less technical 
reader, although they are very necessary 
to the ambitious student. Certainly, the 
mathematically-minded agricultural en- 
gineering student will gain most from 
this book and it is he, and _ tractor 
designers, for whom the book is almost a 
necessity. 

The fact that it is written about 
American tractors and practice will not 
detract, it is thought, from its value in 
this country. Its only real handicap is 
its price, which the dollar rate of 
exchange makes so high. Even so, it still 
provides value for there is information in 
this volume that would be difficult to 
gather elsewhere. Only the information 
given in the Appendix, which quotes a 
number of S.A.E. specifications, and 
gives many American sizes for tyres, etc., 
are of little value outside America, but 
the A.S.M.E.-S.A.E. Tractor Testing 
Code is of interest. 

A criticism might be levelled at this 
book on the score that a_ considerable 
amount of the information given is applic- 
able to other machines, especially to 
internal combustion engines, and that its 
value is no different when applied to 
tractors. This might be so in many cases, 
but certainly not in all, and in any case, 
the agricultural engineering student does 
not always have the opportunity of study- 
ing many other books on related subjects. 
It is more convenient and time saving to 
have the most valuable parts of this data 
to hand in one volume. In this book, only 
four chapters deal with conventional 
material on internal combustion. The 
authors claim that the other twenty-two 
chapters present new material now found 
in book form for the first time. 

Typical problems follow each chapter, 
but many of these are numerical ones and 
lose their significance to the student 
when no answers are provided. The 
value of a technical book of this type is 
enhanced if the student is able to work 
problems and to know whether he has 
solved them correctly. This is an omission 
that should certainly be rectified in a 
subsequent edition. 


Productivity and Probability 


By F. O'Connor, B.Eng., 
A.M.I.Mech.E. 
Manchester: EMMoTT & Co., Ltp., 31, 


Kinz Street West. 1952. 

193 pp. Price 5s. 

The author has taken it upon himself 
to prepare a better book on the subject 
of time-study, productivity, etc., than has 
been written before—he tells us so in 
his preface. He states that present books 
deal too much with facts that anybody 
who is not a cretin could discover for 
himself after a week in a factory with a 
stop-watch. This may be true in many 
cases but it might well be that readers 
do not have the opportunity of spending 
a week in a factory with a stop-watch and 
would much rather buy a book which 


*tells them all about it. The author does 
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state, however, that there are one or two 
exceptions but it became clear to him 
some time ago that if he wanted a good 
text-book on the subject he would have 
to write it himself. 

In spite of these opinions, the author 
has provided a valuable monograph (this 
book, incidentally, is No. 65 in the 
Mechanical World series of Monographs). 
The book is also enriched by the inclusion 
of some of the Ashcroft Tables and 
Numbers with regard to the references 
to machine interference. 

The practical time-study engineer must 
find much of value in the book because 
the author’s object is to show how indust- 
rial efficiency may be improved. There- 
fore, the book should find readers 
amongst many factory executives. Details 
concerning the training of time-study 
men or how a time-study department 
should be run are not included, for surely 
this information can be found in any 
book on the subject. The author deals 
with more fundamental and practical 
points than these and endeavours, not 
unsuccessfully, to give the answers to 
practical problems that arise when pro- 
duction has to be increased and a ready 
means of solving this problem has to be 
found at once. The “ get-down-to- 
business ” and practical approaches of the 
author are evident throughout the book. 
Details of the advantages and working 
of bonus schemes are included and these 
go into details about work sheets, standard 
relaxation, non-piecework schemes, the 
Rowan Plan, etc. Following this, and in 
correct sequence, Machine Work is dis- 
cussed. 


Throughout the book, the problems of 
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human relationships are sympathetically 
appreciated. Possibly the author’s reflec- 
tions on this subject are worth quoting, 
for there is a great deal of truth in them. 
He says: “In itself it is neither good nor 
bad but neutral. It is a tool of manage- 
ment which can be used for beneficial 
purposes or the reverse. If the creed of 
philosophy is wrong, if we believe that a 
section of the community is there for 
exploitation, the result cannot be but evil. 
If on the other hand we believe that the 
community is one and indivisible and that 
the heritage of the past is something on 
which society depends and in which all 
have a share of ownership as co-heirs of 
the past, provided only that they contri- 
bute each according to his talent or 
ability, then there is the probability that 
we may do some good, though good 
intentions are not enough.” 

These remarks might introduce many 
subjects that involve the factory worker 
who too frequently believes that he is 
being exploited to provide increased 
productivity. Therefore it is good to see 
that the author of this book is fully aware 
of the problems of the time-study man. 


The Practical Engineer 
Pocket Book 


Edited by N. P. W. Moore, B.Sc., 

AC.G.1., D.I.C., A.M.Inst.F. 
London: Sir Isaac PITMAN & SONS 

Lrp., Parker Street, Kingsway, W.C.2. 

1952. 34x54. 4 pp. Price 12s. 6d. 

The 64th edition of this pocket book 
includes certain revisions, especially in 
the sections Machining of Metals and 
Welding and Cutting, these being mostly 
re-written. The Steam section now 
includes notes on the solutions of prob- 
lems in steam engineering by the use of 
steam diagrams. Many half-tone illus- 
trations have been replaced in various 
sections but some of the existing ones also 
need renewing for two reason. (1) They 
are not sufficiently distinct to be of value 
to the reader and (2) there is insufficient 
variety, Im some cases, amongst the manu- 
facturers’ goods that they illustrate. More 
companies should be contacted to lend 
illustrations of their products. 

e book retains its character and 
deals with subjects under such headings 
as Cranes and Lifting Tackle, Locomotive 
Practice, Steam Turbines, Gas and Oil 
Engines, Gas Turbines, Air and Ventila- 
tion, Hydraulics, Lighting for Workshops 
and Offices. It is full of detailed informa- 
tion and includes charts, graphs, tables, 
and all the references that one would 
expect to find in an engineer’s pocket 
book 


Criticism of what has been included or 
what has been omitted is easy in any 
book of this type. Here and there, it 
might well be thought that too much 
specialized information is included at the 
expense of more general educational 
notes. For example, the section on Lubri- 
cation deals mostly with lubrication by 
graphite—an important subject but only 
one small aspect of the great lubricating 
field. It would appear that some sections 
have been written by the too specialized 
writer. 

Undoubtedly the book will continue its 
popularity since it includes a vast amount 
of technical detail that is commonly 
needed for daily reference by all practical 
enginers, and also, we imagine, by many 
theoretical ones too. The German- 
French- and Spanish-English technical 
dictionaries are again included and are 
useful for those corresponding overseas 
on technical matters. 
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NOISE MEASURING INSTRUMENTS 


Some Installations and Methods 


HERE is no convenient 
way to express, in a !20 
manner easily under- 110 
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By W. Bye, B.Sc. (Eng.) 


Pain'ievell TT ITIM 


stood, the degree of quietness —_100 
of a car. Nevertheless, a = 90 
noisy gear or a metallic rattle © go. 
in a motor body can play ¥ 3. 
havoc with sales and may = 4 
well, in the  purchaser’s 
mind, offset many of the 
good points of the vehicle. 
This is particularly true in the 
family car class, as women, 
who usually are more sensi- 10 
tive to unpleasant noises Or 
than men, exercise a marked 
influence in the selection of 
these cars. 

It is not surprising, there- 
fore, that many leading manu- 
facturers take considerable 
care in checking the sound and vibra- 
tion levels in their cars. Mention has 
already been made of the difficulty in 
defining the magnitude of a noise. 
This difficulty is, to a great extent, 
due to the different effects of identical 
sounds on different observers, as well 
as to the fact that the sensitivity of an 


Fig. 1. 


500 1000 
Frequency — cycles / sec 


The Fletcher-Munson ‘‘equal loudness’’ curves showing 
the relationship between the actual frequency and loudness of 
sounds, and their apparent loudness as perceived by the human ear 


noises than to loud ones. This is 
one reason why the level of sound is 
expressed in terms of the logarithm 
of the ratio of the energy of the sound 
to the energy which can just be 
discerned by an average human ear. 
Zero decibels is defined as the lowest 
sound that can be heard, while at a 
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20 these two limits, the range 
represents a multiplication 
of the sound energy by a 
factor of no less than a 
billion, or 10'*. It is this 
tremendous range which, if 
at all possible, should be 
accommodated by a single 
instrument. This makes 
difficult the design of instru- 
ments for sound measure- 
ment and is a further reason 
why logarithmic units of 
measurement must be used 
to compress it into a scale 
of convenient size. A quanti- 
tive indication of the energy 
of sound may be derived from 
the fact that a sound energy 
of only 2,000 watts is all that 
would be necessary to main- 
tain a noise of medium loudness over 
the whole of Wales. 

Returning to the curves, it will be 
seen that the sensitivity of the human 
ear falls off rapidly at high sound levels, 
and at fairly low as well as very high 
frequencies. There is, in fact, the 
possibility of sound reduction by 


dness level — phons 


observer varies with changes of level of 120 decibels the sensation of moving the frequency of the noise 
frequency and sound level. Clearly, hearingchangestooneof pain. Between into the region where the ear is least 
an instrument sensitive. This 
must —_‘ measure THE DECIBEL RATING OF COMMON SOUNDS _ variation of sensi- 
a sound by means sound level an 
Decibels Intensity units Dynes/cm? 
of its objective frequency renders 
characteristics Z Threshold of pain it impracticable to 
such as energy 1, 000,000,000,000— 200 manufacture an 
per unit area, or = Thunder: artillery instrument with 
ressure level a —110-—— Nearby riveter 100,000,000,000 ctly th 
Therefore, the Boiler factory characteristics as 
requirement for the ear. What has 
a useful measure- Noisy — to be done, there- 
ment is to relate 90 Loety, unaeafiied 1,000,000,000 fore, is to include 
this objective a Police whistle a number of 
characteristic to ———100,000,000— weighting _net- 
the actual sub- works which have, 
jective response 3 —~—70— 10,000,000 at particular 
on the human ear. - Average factory noise level, the 
done in a com- &, response as 
mercial sound —-50- Average conversation 100,000 the ear. 
level meter can = Quiet radio set In the instru- 
be followed from 10,000 0-02 ment illustrated, 
a study of Fig. 1, & Quiet home the noise levels 
which shows the Z 39. Private office 1,000 hosen are th 
< Average auditorium Chose 
Fletcher-Munson - Quiet conversation 40 phon and the 
loudness to the + Whine leaves loudness contours 
human ear. The ue 10 Sound-groot soem 10 marked A and B 
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Fig. 2. The volume of noise inside a standard Rover car is measured 
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Fig. 3. 


by means of a sound level meter on the front seat beside the driver 


Fig. 1. A third network, giving an 


equal or flat response to sounds at 
all frequencies between 30 and 10,000 


cycles per second at high noise levels, 
is incorporated. How this division 
covers the normal sounds met with in 
practice can be seen from the table. 
With sounds of a fairly constant 
intensity, the meter deviates from the 
‘equal loudness’ contour, to the human 
ear, by less than the divergence be- 
tween different individuals of ordinary 
hearing. The response of the meter 
to sounds of an impulsive, or varying, 


nature is controlled by the inertia of 


the indicator used. This is a moving- 


Fig. 4. The bodywork of a Land-Rover is tested for resonance 
The probe is used in conjunction with a sound 
level meter (nearer the operator) and an analyser 


and vibration. 


coil instrument of a rapid-indicating 
type, the ballistic properties of which 
approximate to the equivalent 
characteristics of the human ear. 

On a car there are, in general, two 
sources of noise, namely the engine, 
and the structure which, of course, 
includes the body. Noises from the 
engine are related to the speed of the 
machine under test, while the structure 
noises are not. Clearly engine noise 
will usually have a bigger energy 
content since there is a large and 
continuous source of energy behind it. 
Nevertheless, other noises can be more 
objectionable to the motorist, as they 


Fig. 5. Balancing the fan of a heater blower. 
in vibration, which is picked up by the vibration probe and 
indicated by the sound level meter 
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Sound level testing in a Morris Minor 


two-door saloon 


may well have a higher pitch and so 
sound more unnatural. The full- 
throated roar of a sports engine may be 
music in its owner’s ears, whereas a 
soft squeak in the bodywork may 
annoy him beyond measure. Annoy- 
ance arising from body noise is 
probably accentuated because of un- 
certainty regarding its origin. It is 
most important, therefore, that these 
noises are eliminated. 

The preference of the human ear 
for some sounds rather than others is 
most marked, and it is the fundamental 
aim of acoustical analysis to eliminate 
the unpleasant component of the noise. 


Unbalance results 


— 
4 
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This may be attempted in one of three 
ways. The first, of course, is to 
reduce the volume. Where this is 
impracticable, another possibility is 
the displacement of the frequency of 
the sound up or down the scale into 
those regions where the human ear is 
less sensitive. If the frequency of the 
noise can be moved above about 
17,000 cycles per second, it becomes 
almost inaudible to the human ear. 
That it is still a sound, however, is 
established by the fact that a dog 
responds readily to a “‘silent’”’ whistle 
which is pitched at a supersonic 
frequency too high for the human ear 
to perceive. 

Noise is, however, not only un- 
pleasant, but it may also indicate a 
degree of vibration that is loosening 
the components. That is why a quiet 
car usually wears better than one which 
has, from the commencement of its 
life, a metallic rattle. It also explains 
why an old car seems to develop 
squeaks and noises in many places 
almost simultaneously. Once looseness 
and vibration have started, they tend 
to spread fairly rapidly, the effect 
usually being cumulative. 

This interdependence of sound and 
vibration means that vibration analysis 
can be very useful in acoustical work. 
Although vibration measurements 
with a probe type of pick-up cannot be 
made to include air-borne noises, such 
measurements are selective by virtue 
of the fact that the probe can be put 
into contact with the part whose 


Fig. 6. Vibration meter mounted in the rear seat of a Consul for 
comparative tests on the efficiency of different engine mountings 
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audible output is required to be 
checked. The probe ignores back- 
ground noise, and the meter records 
only the performance of the com- 
ponent under test. Measurements 
of sound conduction in structures, such 
as walls and doors, as well as in exhaust 
manifolds and other components, can 
be made very effectively in this way. 
Fortunately, the commercial sound 
level meter, shown in use in Figs. 2 
and 3, can readily be converted into a 
vibration meter by substituting for the 
microphone an inertia-operated piezo- 
electric vibration pick-up, feeding a 
signal to the meter by way of a vibra- 
tion adaptor unit. This adaptation is 
seen in Figs. 4 and 5. The pick-up 
generates a voltage proportional to the 
acceleration of the vibrating body, 
and successive integrating networks 
in the adaptor unit produce voltages 
proportional to the velocity and dis- 
placement of the point under test. A 
three-way switch is employed to 


‘select the desired response from the 


three quantities of acceleration, velo- 
city and displacement. 

The lowest frequency level that can 
be handled when using the adapted 
sound-level meter is 25 cycles per 
second. A wider range from 2 to 
1,000 cycles per second can be obtained 
from a special-purpose vibration meter. 
This meter is recommended not only 
for measurements at the lowest fre- 
quencies, but also where vibration 
measurement is the primary 
requirement. 


Fig. 7. One of the two vibration probes, see Fig. 6, in contact 
with the engine of the Consul at the point of suspension 
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In the automobile industry there are 
many applications, outside the acoustic 
field for vibration measurement. 
These include the testing of bearings 
of all types as well as the dynamic 
balancing of rotating parts. The 
smoothness of an engine can perhaps 
be better judged by this means than 
by any other. In this connection, 
Fig. 6 shows a typical set-up used, by 
Firestone Tyre and Rubber Co. Ltd., 
when carrying out research on engine 
mountings for the Ford Motor Co. 
Ltd. who themselves use similar 
equipment in their experimental 
department. 

The vibration meter, in a container, 
is laid on the rear seat. This container 
is an open-topped wooden box, suit- 
ably lined with sponge rubber pads 
to reduce transmitted vibration to an 
absolute minimum. A writing table 
is mounted on the back of the front 
seat so that the readings may be re- 
corded with convenience. A switch 
box enables either of two vibration 
probes, in contact with the engine 
at the point of suspension as at Fig. 7, 
to be connected to the meter. To 
exclude interference from the high 
tension circuit of the car, the probes 
are placed in copper containers. 
Successive recordings are made of 
both the horizontal and the vertical 
movements of the engine. 

In order that truly comparative 
tests of the efficiency of different 
mountings may be carried out, all 
external conditions are maintained 


| 


constant. Pool petrol is used through- 
out with a standard carburettor setting, 
and the tyre pressure is checked 
frequently, and adjusted to the speci- 
fied figure. A desirable feature is the 
provision of a specially calibrated 
revolution indicator, in this case it 
was mounted on the steering column, 
to give an accurate figure for the speed 
of the test car. The car in the illustra- 
tion is a Consul off the normal produc- 
tion line. By this experimental work, 
it is hoped to develop even better 
rubber engine mountings, which will 
reduce vibration in the chassis to an 
absolute minimum and thereby in- 
crease passenger comfort. 

Sound level and vibration measure- 
ments are used both for development 
of prototype cars and also for routine 
production testing. Actually, these 
two functions are complementary. A 
highest permissible noise level can be 
established from work on the proto- 
type, and production models may 
then be checked to ensure that they do 
not exceed this figure. 

Although they are complementary, 
prototype and production model 
tests have entirely different objects. 
The aim of this work on the prototype 
is, generally speaking, to reduce the 
noise level by discovering what fea- 
tures are producing the noise. On the 
other hand, production model tests 
are to check that the noise levels, 
found to be reasonable from tests on 
the prototype, are not exceeded. 

It is most important that a sound 
level meter for car work should be 
compact and portable, so that it may 
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be used on the road. Data, which 
would be impossible to get from 
test-bed work, can be obtained from 
road testing. A typical arrangement 
of a sound level meter used by the 
Rover Co. Ltd. is seen in Fig. 2. 
The meter and accessories, such as an 
analyser, are placed in any convenient 
position. No special mounting is 
necessary, though, as has already been 
stated, it is sometimes resorted to 
when testing for vibration. When 
measuring sound level, the microphone 
is placed at the point at which the 
noise level is to be measured. It is, 
of course, possible to mount the 
microphone in a position remote from 
the sound level meter; to take readings, 
for instance, near the engine or the 
exhaust manifold. 

A useful accessory for use with the 
sound level meter is the analyser. 
The sound level meter itself will give a 
reading proportional to the total effect 
of the noise on the human ear, but 
it is sometimes required to find out 
what fraction of this total noise 
occurs at different frequencies. This 
is not only because, as already ex- 
plained, noise at certain frequencies is 
more objectionable than at others, but 
also because it is the easiest way to 
track down noise to its source. 

The Rover Co. Ltd. not only use 
sound and vibration meters in cars 
on road tests, but the noise level of the 
engine is also measured after an ardu- 
ous test run, to check that it does not 
become noisy in service. Bodywork 
on the Land-Rover, by extensive 
testing using a vibration probe, Fig. 4, 
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has been developed so as not to produce 
objectionable noises, whilst Fig. 5 
shows a heater blower, used by this 
firm, being carefully checked for 
balance, with similar equipment. The 
Nuffield Organization also maintains 
the high reputation of its products by 
sound level testing. Fig. 3 shows a 
Morris Minor two-door Saloon with a 
sound level meter in use. 

Another instrument that is very 
useful on actual trial runs is a “high 
speed level recorder”. In a noise test 
being carried out on a car accelerating 
from a standing start to, say, 50 m.p.h. 
in a short space of time, the reading on 
the sound level meter will vary so 
quickly that it may be impossible for 
an observer to obtain an accurate 
record of the variation in sound level. 
Such a recorder will do this work auto- 
matically, and will produce a chart 
showing the variation over the whole 
of the period of the test. Not only is 
variation shown, but the chart can be 
readily calibrated directly in decibels 
in the same way as the sound level 
meter itself. 

Acknowledgement is made to the 
Instrument Division of Dawe Instru- 
ments Ltd., of 83, Piccadilly, W.1, for 
permission to reproduce the illustra- 
tions of their equipment for sound level 
and vibration measurement shown 
throughout this article, and to the 
Technical Division of Firestone Tyre 
and Rubber Co. Ltd., of Brentford; 
to the Ford Motor Co. Ltd., Dagen- 
ham; Morris Motors Ltd., Cowley, 
and to the Rover Co. Ltd., of Solihull, 
for some of the information. 


CHILLED CAST IRON TAPPETS 


N article in the Eaton Forum, 

April 1952, by P. Moss, describes 
the development of the Company’s 
chilled cast iron tappet manufacturing 
methods from 1923 to date. Among the 
first refinements was the use of all-cast 
iron tappets instead of the cast iron 
head and _ steel body construction. 
Cupola cast iron was poured into sand 
moulds set on cast iron chill plates. As 
these produced an unsatisfactory finish 
of the chilled face, a solution was found 
in cutting the plates with a grillwork 
of shallow grooves. Chilled faces thus 
produced had a mottled structure and 
a Rockwell C hardness of 45-48. 

The next improvement was twofold : 
(1) duplexing the iron from the cupola 
to an electric furnace where alloying 
elements such as Ni and Mo were 
added, and the iron superheated, and 
(2) the use of copper plates to obtain a 
better chill. The mottled areas were 
thus eliminated, the tensile strength 
raised to 40,000 Ib/in?, and Rockwell C 
hardness to 52-56. 

Owing to post-war shortage of good 


raw materials, a new technique was 
developed which dispenses with the 
use of pig iron. The furnace charge 
consisting of steel scrap, cast iron 
returns, graphite and alloying additions 
such as ferro-silicon and ferro-molyb- 
denum, is cold melted in a small 
rocking type electric furnace. The 
hard, dense chill structure was 
originally handicapped by a _ low 
strength due to a high Si content, but 
this disadvantage was later eliminated 
by altering the analysis of the iron and 
improving the melting practice. At the 
same time copper chill plates were 
replaced by carbon ones. The former, 
although excellent as heat conductors, 
warped in constant use and tended to 
produce an irregular chill. In com- 
parison with a cupola chilled iron, the 
material shows a finer structure and 
greater freedom from graphite areas. 

The examination of tappet sections 
reveals a desirable uniform and clear- 
cut demarcation line of the chilled 
zone. Consequently, on the one hand 
there is no danger of excessive local 


thinness of the layer after grinding, 
while, on the other hand, the central 
hole may be drilled to a maximum 
depth without risking the destruction 
of the drill. A high-quality, well-con- 
ditioned moulding sand with correct 
moisture content uniformly distributed 
is essential in the casting process. 
(M.I.R.A. Abstract No. 5881.) 


Coachbuilding Adhesives 


RITTEN in 
language, a new booklet issued by 
Dunlop Special Products, Ltd., Fort 
Dunlop, Erdington, Birmingham, 24, 
describes a wide variety of adhesives 
available for modern coachbuilding 


non-technical 


applications. Bonding characteristics 
and methods of handling are outlined 
for solutions of natural rubber, 
reclaimed rubber, latex dispersions and 
special self-vulcanizing solutions. The 
booklet is well illustrated by photo- 
graphs taken in the trim shops of a 
number of motor manufacturers. (2017) 


320 
at 
di 
7 
lf 
j 


AuGust 1952 


Compression ignition of 
petrol engines 


wi the object of eliminating elec- 
trical equipment this engine is ignited 
by the combustion of a small pilot charge 
which in turn fires the main charge in 
the working cylinder. The specification 
gives no indication of means to vary the 
timing of the ignition point. For a side- 
valve engine, the device comprises a com- 
pression cylinder A in which reciprocates 
a plunger B actuated through an adjust- 
able tappet by the engine camshaft and 


No. 669456 


retracted by a spring. Cylinder and piston 
are ported at C and D respectively; the 
arrangement being that port C is un- 
covered by the plunger at the bottom of 
its stroke and the two ports are in com- 
munication when the plunger is at the top 
of its stroke. Port C is open to the main 
combustion space. é 

In operation, as the engine piston rises 
on the compression stroke, cam E allows 
the plunger to fall under the constraint of 
its spring until it opens port C and mix- 
ture flows into cylinder A. While the 
engine piston continues to rise, the 
plunger is urged by cam E to close port 
C and compress the charge in cylinder A. 
Timing is so arranged that at, or slightly 
before, the instant for ignition, ports C 
and D establish communication and the 
burning gases in cylinder A escape to 
ignite the main charge in the working 
cylinder. 

Similar equipment operated by a push 
rod and rocker is proposed for overhead 
valve engines. Patent No. 669456. F. 
Lawton. 


Riveted connection to 
tubular element 


RIVETED joint between two or more 

components of which one is a tube 
is effected by a hollow rivet and an anvil 
member which can be inserted and 
clinched from one side of the assembly. 
Hollow rivet A has a plain tubular shank 
while the anvil member B comprises a 
cylindrical body with a rounded free end, 
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a conical transition part C, a conical stem 
D increasing in diameter from C, and a 
conical centering or guide part E. The 
combined length of the anvil body and 
part C is approximately equal to the inner 
diameter of the tube. 

To assemble, the stem of the anvil is, 
inserted in the shank of the rivet and 
together they are passed through holes in 
the parts to be joined; in the example, a 
board to a tube. When the rivet is pressed 
home, the shank deforms and is expanded 
over the conical part C of the anvil to 
form a head and bring the shank of the 
rivet under tension. Patent No. 669880. 
De Cirkel N.V. and M. A. van der Rijst 
(Holland). 


Cooling hydrodynamic units 


TORQUE converters and hydraulic 
couplings necessarily operate at less 
than 100 per cent efficiency and the power 
loss is apparent as heat that must be 
dissipated. Under certain operating con- 
ditions the quantity of heat to be with- 


No. 667565 


drawn is relatively large. Cooling effected 
by continuously passing a portion of the 
operating fluid through an external heat 
exchanger and then returning it to the 
hydraulic circuit increases cost, weight, 
and installation problems. 

Air cooling by means of finned surfaces 
on a rotating element is likely to be 
inadequate as skin friction accelerates the 
immediately surrounding air and thus 
lowers the relative velocity and the cir- 
culating quantity. It is proposed, there- 
fore, to provide a controlled air flow at 
a high relative velocity, to ensure a high 
rate of heat transfer, while at the same 
time requiring only a _ low absolute 
velocity, to minimize the expenditure of 
energy in accelerating and decelerating 
the ambient air. 

The rotating pump element of the unit 


No. 669245 


is furnished with a series of circum- 
ferential fins A and surrounded by a 
stationary cage-like structure B having 
a plurality of axially disposed webs C 
alternated with ribs D. To each of these 
ribs is attached a vane member E with 
inwardly projecting fingers suitably con- 
toured to substantially fill the grooves 
between fins A. In association, webs, ribs 
and vanes provide two series of openings 
for the entry and discharge of air to and 
from the grooves between the fins. An 
alternative arrangement, particularly suit- 
able for fluid couplings, is illustrated. 
In a quoted example a torque converter 
transmitting about 50 h.p. and having a 
peripheral speed of 40 m/sec was ade- 
quately cooled in this manner and the 
power consumption was only approxi- 
mately 0-25h.p. Patent No. 667565. 
AB Ljungstroms Angturbin (Sweden). 


Resilient drop arm 


O insulate the stecring gear and 

steeging wheel from road shocks trans- 
mitted through the linkage, this divided 
drop arm is coupled through two inter- 
posed rubber sleeves. Lever A is secured 
to the steering shaft by means of a tapped 
hole B, it is stated, and at its other end 
carries a shouldered stud C 

On a rubber sleeve on this stud is 
mounted the hub of lever D, flanked by 
metal washers E and retained by a nut 
and a thick washer. The end of one arm 
ef lever D encircles, with an interposed 
rubber sleeve. the hub of lever A, while 
to the other arm are connected the steer- 
ing links. Patent No. 669245. Fiat Societa 
per Azioni (Italy). 
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Anti-rolling device 


N a suspension system having indepen- 

dently suspended and _ independently 
sprung wheels, transverse wheel arms, 
one on each side of the vehicle, are 
extended to form levers. The free ends 
of the levers are spaced one above the 
other and coupled by a helical spring to 
prevent or reduce rolling when cornering 
at speed. The example illustrated shows a 
suspension parallelogram formed by half 
of a transverse spring A, secured at its 
centre to the vehicle framing B, and a 
pivoted arm C. Integral with arms C are 
levers D arranged at a suitable spacing 
and connected by a short spring E having 
only one or two coils. The ends of the 
spring, arranged parallel to each other, 
are threaded through journal blocks bear- 
ing in the ends of the levers. 

When both wheels have the same 
vertical movement the spring E is un- 
affected but with unequal wheel move- 
ment the spring acts, by tension or by 
compression, to oppose the tendency to 
roll. Patent No 669545. 7. Gregoire 
(France). 


Accelerator pedal 


feos control pedal is formed of a sheet 
metal back plate A terminating in a 
half sleeve. To the back plate is bonded 
a rubber tread B with an integral sleeve 
C. Also bonded to sleeve C is the central 
limb of a stout U-bolt D, by which the 
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pedal is pivotally anchored to the floor 
or toe board E. 

In a free condition the pedal would 
occupy the position indicated at F but in 
the normal closed position of the 
carburettor throttle it will be at G. 
Accordingly, the rubber sleeve C is always 
torsionally stressed. The torsion increases 
as the pedal is moved to the fully open 
position H, determined by a stop. 

Attached to the end of the pedal is a 
push-pull cable J, preferably guided in a 
coiled sheath K to ensure a flexible lay. 
Patent No. 669821. Teleflex Products 
Lid., 7. S. Bentley, George Spencer 
Moulton and Co. Ltd. and A. E. Moulton. 


Torsionally resilient 

shaft coupling 

HE view is advanced that many types 

of resilient couplings are insufficiently 
elastic, or necessitate accurate alignment 
of shafts to ensure satisfactory operation. 
Rubber balls have been used as the 
elastic elements but are commonly 
restricted in action by concave walls or 
abutments. 

The illustration shows an _ eight-ball 
coupling of the proposed type, in which 
the abutments A on sleeve member B are 
attached as a separate unit, but in a four- 


No. 669724 


ball coupling, also described in the speci- 
fication, the abutments are formed 
integrally. Sleeve C is furnished with 
radial vanes D and between each vane and 
abutment is located a rubber ball. It will be 
noted that the face of the abutment is 
so arranged that when the coupling is 
under full load, as indicated in the scrap 
section at E, it is substantially parallel to 
the face of the vane. 

A sheet metal cover plate F, attached 
by the screws securing the abutment ring, 
retains and encloses the rubber balls. 
Patent No. 669724. 7. Holoye (Belgium). 


Self-locking tappet screw 


[ NTENDED primarily, but not exclu- 
sively, for tappet adjustment, this self- 
locking screw has a shank comprising two 
mismatched screw portions spaced by a 
plain stem of reduced diameter and a 
diaphragm extending in a plane perpen- 
dicular to the axis. 

Referring to the drawing, the hexagon 
head is formed with a bearing surface to 
engage a valve stem in the usual manner, 
and the shank has two screwed sections 
A and B of like hand and equal pitch. The 
threads may be produced economically by 
rolling, with the respective dies axially 
offset to one another. Joining the two 
screwed sections is a coaxial stem C, and 
section B is machined with an axial bore 
D terminating a short distance from the 
end of the stem to leave a connecting 
diaphragm E. This diaphragm provides a 
predetermined resilience between the 
screwed sections A and B, sufficient axial 
deflection for engagement, low torsional 
deflection and a satisfactory elastic return. 

While the mismatching of the screwed 
sections must be within certain limits, it 
is not a critical factor as the torque 
characteristics of the screw are determined 
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by the thickness of the diaphragm and 
the diameter of the reduced stem. Depend- 
ing upon the application, the mismatching 
of the screwed sections may be either 
negative or positive. Patent No. 669698. 
Eaton Manufacturing Company (U.S.A.). 


Front-wheel drive layout 


HIS arrangement of a transverse drive 

located between engine and gear units, 
permits the final bevel gearing to be 
adjusted precisely before assembly and 
also gives opportunity to save weight in 
the casings. The change-speed gearbox A 
at the rear is driven from the clutch shaft 
on axis B and returns the drive through 
bevel pinion C. 

Crown wheel D and the differential 
gearing are supported in bearing housings 
integral with the cast iron gearbox and 
completed by caps secured by setbolts. 
They can thus be assembled and adjusted 
on the gear unit in a freely accessible 
and observable disposition. The light alloy 
clutch housing E is extended to enclose 
the transverse drive and is flanged at the 
rear to receive the gearbox and apertured 
on each side to admit the axle shafts F. 

Although the axle gearing bearings are 
relatively rigid, additional support is pro- 
vided to counteract the axial thrust of the 
crown wheel by a screw G which is 
adjusted in housing E to engage the 
adjacent bearing cap. Patent No. 667507. 
Daimler-Benz Aktiengesellschaft (Ger- 
many). 
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INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 
LONDON 1952 
OLYMPIA 


EQUALLY SUITABLE 
FOR SMALL BATCHES 
OR MASS PRODUCTION 


FOR DRILLING, REAMING, 
COUNTERBORING & TAPPING 


PUSH BUTTON CONTROL— 
SEMI-AUTOMATIC CYCLE 


Owing to their rigid construction and use of flange motors, ensur- 
ing the shortest possible distance between driving and driven members, 


THREE BASIC SIZES 


WITH UP TO 40 SPINDLES these machines run quietly even under conditions of heavy load. The 


semi-automatic cycle is push button operated and includes rapid approach 
and automatic return of the head which is controlled by accurately adjust- 
CAPACITIES UP TO able depth stops. These machines can be equipped with intermittent feed 
1," DIAMETER IN STEEL for chip clearance and with adjustable or fixed drill spindle bearings. 


ROCKWELL 


WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 on 


ALSO AT - BIRMINGHAM-TELEPHONE CENTRAL 3692 - STOCKPORT-—TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 
HILLE M 
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PRESS & DROP FORGINGS 
ww 


There is a story told of a Shop-keeper who labelled one door of his shop 
VERY IMPORTANT PEOPLE (my customers)”. 


He was right in assessing his Customers as V.I.P.’s, because the soul of 
every successful business is customer confidence, which strangely enough 
spreads with unbelievable rapidity. 


Our experience has been that if one does something exceptionally well, 
and thus earns the appreciation of one’s Customers, no power on earth 
can stop them telling all their friends about it. 


Thereby the numbers of a Firm’s * V.1.P.’s” increase. 


VY 


SOUTH WALES FORGEMASTERS LTD 
GARTH WORKS TAFFS WELL CARDIFF 


Grams: “ FORGEMASTERS,” TAFFS WELL Phone: TAFFS WELL 41/2 


The makers of the ne 


World’s most Rugged fF 


Trucks Specify. . . . 


< TON 6-7, 


THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 
Phone : ERDington 1661-6. Grams : Mosgear, Birmingham.” 
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‘“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARR GLASGOW -N 
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Ample room surrounds each Ward machine in 
these pictures because maximum production can 
always be relied upon. The photographs, taken at 
the Yorkshire works of a leading firm of precision 
manufacturers, include all sizes of Ward Capstan 
and Turret Lathes from No. IA to No. 10. 


MAY WE SEND YOU PARTICULARS? 


D&CO.LTD 


29 


SELLY OAK 1131 


The 6-3 
KENCO 
Screwing 
Machine 


Threads 
Tubes up to 6” 
Bolts up to 3” 


Quickly 
Accurately 
to Standard 
Limits 


KENDALL € GENT L” 


VICTORIA WORKS GORTON 
MANCHESTER 


Ask for 
Particulars 
of Range 
of Machines 
for Tubes 
up to 

18” Dia. 


Telephone EAST 1035,, 
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It is our privilege to have served the Builders and 


the Users of Machine Tools for over 50 years— 


Metal Cutting Oils — Drawing 
Compounds—Hydraulic — Oils 
Heat Treatment Oils and Salts 
Lubricants—Rust Preventives 
Industrial Cleaners — Leather 


Packings 


1952. 


INTERNATIONAL 
MACHINE TOOL Edgar 
EXHIBITION 
Olympia, 
Sept 17—Oct 4 


€ Co. Ltd. 
BIRMINGHAM 4 ENGLAND 


Works and Depots at: Birmingham, Manchester, Southall (Middx.), Liverpool, Glasgow, Bristol 
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Boffins 
at your service 


* 


AN INDEPENDENT SCIENTIFIC 
SERVICE FOR INDUSTRY 


group of scientists working independently for 
many manufacturers provides what industry 
needs now more than ever an experienced 
and fully equipped scientific service at economic rates. 

This service can be employed on research, on the design 
and making-up of prototypes, one-off units or special 


instruments, and the routine analysis of materials. 


Nash and Thompson also provide a consultancy 
service, which was evolved for the use of manufacturers 
and others who need expert assistance with industrial 


scientific problems from time to time. 


The staff is qualified in chemistry, 


physics, electronics and production my 
a> 


engineering, and works in 
extensive and well-equipped 
laboratories. Any part of the service 


is available to the manufacturer as and when he wants it. 


The full scope of the service is detailed in a booklet, which 
also describes and illustrates a range of instruments designed 


for special purposes. A copy will be sent on request. 


Nash and Thompson 
imuted 
Oakcroft Rd., Tolw signe Surrey * ELMbridge 5252 


Every move the passenger makes, every move the 
vehicle makes, and every move you make on 
seating design, affects travelling comfort. Put 
Texfoam or Hairlok to the most exacting 
tests under the severest operating conditions 
and prove that you can overcome seating 
problems at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


BEDFORD AND LONDON 
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are making 
sure with 


HARPER quality 


Valve-covers for the 


famous Alvis engine are 
high-grade Harper cast- 
ings, supplied enamelled 
and finish machined in 
the tradition of Harper 


quality. 


Harper 


Harper-Meehanite 
Castings 


Harper quality covers grey iron and 
Meehanite castings, and also metal press- 
ings, machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. Oy LS 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS WILLENHALL WILLENHALL 5| ot , 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, S.W.1. Tel: TATE GALLERY 0286 "“Ghise 3 


H 289 
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WHAT 
EVERY MANAGEMENT 
SHOULD KNOW ABOUT 


Specialists 
Motor Ind th 


What is scrap? 
Obsolete plant and machines, old spares, redundant 
buildings—anything made from iron and steel for 
which you have no foreseeable use. 


What good is it to me? 
No good at all in its present state. But send it back 
to the steelworks and it can go to make the new 
steel that you and all steel-users need. Remember— 
a ton of scrap may make a ton of new steel. 


* HOLDFORD ROAD WITTON BIRMINGHAM 6 


| 
i 


Can't they make steel without scrap? 
Yes—but not enough steel. Last year, 58° of our 
steel was made from scrap. The more scrap we use 
the more coal, coke and iron ore we save for other 
important purposes. 


What should | do with my scrap? 
See your local scrap merchant. He will be glad to 
help with dismantling and collection. If you have any 
trouble disposing of iron and steel scrap, write to 
the British Iron & Steel Federation for the address 
of your Joint District Scrap Committee. 


What shall | get for it ? 
You will be paid a fair price for your scrap. MORE 
IMPORTANT—you will be doing yourself and all 
steel-using firms a great service by helping to increase 
steel production. 


in all standard sections. Also supplied 
SPEED THE STEEL fully heat treated, to engineering 


specifications. 


Issued for the STEEL SCRAP DRIVE, by the 


TEL: HORSFORTH 2821 4 
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Tested ana recommended by the 
Ministry of Supply (MVT Branch) 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 
to be the perfect jointing for 
smooth surface and screw 
unions. OSOTITE is a simply 
applied, liquid compound,. im- 
pervious to heat, petrol, oil, 
grease, water and steam which 


OSOTITE 


A SigK- HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


Eat UCT Write for full details and prices to : 


SLICK BRANDS LIMITED. 


STAFFORD ROAD, WADDON, CROYDON, ENGLAND © 
Tel: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 


\ 
10 MPH. 

fi 
OXY-GAS WELDING 


steps up motor cycle production 


Planning based on oxy-gas welding of components saves production 


time, while assuring strength and a neat finish to each component. snteanh wueiases everen 

Many British motor cycles are made on this principle, as our illustra- 

Users of B.O.C equipment should take advantage ot 

tions show. Much of their renowned quality and stamina rests on the Service Exchange System. B.O.C equipment in 
> ‘ . "4 need of repair may be exchanged at vour local branch 

the high efficiency of B.O.C oxy-gas welding techniques. for reconditioned equipment at purely nominal cost. 


For further details, please write to: 


THE BRITISH OXYGEN CO LTD & srancnes 
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in thirty years and more we 
have designed and made a loc 
of springs—good springs from 
the best materials available. 


Now we feel we really have 
at our and LEAVE Ti 
there isn’t much we don't 

know about them. Don't you VL iF 
think all chat experience 

would be useful to you? OF REDDITCH 
Est. 1919, A.1.D. approved. 
THE LEWIS SPRING CO. LTD. 


RESILIENT WORKS, REDDITCH. 
Telephone : Redditch 720/1/2 


LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 


Photograph by courtesy of 
Newcast Foundries Ltd., 
Newcastle, Staffs. 


Besides hoisting, lowering and travelling at manic 


auto INES 
t 


ordinary speeds, CLAYTON foundry hoists we mace 
with MICRO-SPEED unit, provide for 
reliable and precise dead-slow movement 
so essential in the foundry (and for other 
precision work ). The normal A.C. supply 


is used. 


Catalogue 480B illustrates this equipment 
as well as many other units designed to 
make materials handling quicker, easier 


and cheaper. 


CLAYTON 


NT 


THE CLAYTON CRANE & HOIST COMPANY LIMITED 

IRWELL CHAMBERS EAST . UNION STREET < LIVERPOOL 3 

Telephone: CENtral 1141 (4 lines) Telegrams: “CLAYMAG LIVERPOOL " 
Represented in most principal countries 


CH.10 
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” LIN ERTITE” The perfect 


cylinder liner joint. Made from asbestos which 
is specially re-inforced with steel gauze. Heat 


and water resisting. Controlled thickness 


throughout for accurate bedding. 


“CEMJO” 
Coopers steel and asbestos material 


for manifold gaskets. Edges burn to conform accurately with 


ports, but will not creep. Inexpensive yet highly efficient. 


MEW AND MORE, Ga SELF-CENTRING 


JOINTS WASHERS 


In copper or aluminium. A highly efficient 
BY folded washer for conforming to threads. Will 


H| stand up to very high pressures. No need for 


| 
hard tightening. Can replace fibre or copper- €) tp ly 
asbestos applications. Inside diameter can be a J 


0 0 P E R ) MECHANICAL JOINTS LT 


LIVER POOL ROAD SLOUGH BUC K'S Telephone 22373/5_ 


. is now immediately available 
for LIGHT METAL CASTING. 
A new factory extension now 


fully completed and in operation 


enables new orders to be 


accepted without disturbing the 


PBM reputation for supplying 


quality castings or finished 


products. May we hear from you? 
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THE AMAZING 
UNDERSEAL 


Rubberised PROTECTIVE COATING 


1S SO IMPORTANT TO THE LIFE OF ALL 
CARS THAT IT SHOULD BE APPLIED 
BEFORE CARS FIRST TAKE THE ROAD! 


PROTECTED 
AGAINST 
FLYING STONES 


Today more than ever, mew cars are 
PROOFED 


AGAINST RUST 
& CORROSION 


precious things, and every possible 
step should be taken to ensure 


maximum service and car-life. Even 
before new cars take the road, LESS 
UNDERSEAL Rubberised Protec- PANEL DRUM 


for the motar indust 


\ 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—-are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection 


WILLIAM. E. CARY Ltp. 
RED BANK + MANCHESTER 


Telephone: BLAckfriars 5691/6 
Telegrams: Carybank. Manchester 

Also at 

SALFORD, GLASGOW, LONDON & COVENTRY 


INA 


tive Coating should be applied. 


UNDERSEAL makes quiet cars even quieter, 
deadens panel-drum, reduces vibration, protects the under- 


hody against flying stones and rust. 


Write for descriptive folder to:— 
Minnesota Mining and Manufacturing Co., Ltd. 
Penllergaer, Gorseinon, Nr. Swansea, Glam. 


Rubberised 
PROTECTIVE COATING 


adds years to the life of a car 


C.K.D. SHIPPERS 


ARE YOU TAKING ADVANTAGE OF THE 
VERY CONSIDERABLE SAVINGS LEADING 
MOTOR MANUFACTURERS ARE ACHIEVING 
BY ADOPTING THE USE OF: 


RETURNABLE C.K.D. CONTAINERS 

FOR OVERSEAS SHIPMENTS? 

THESE WILL BE ‘TAILORED’ TO GIVE THE 

IDEAL PACK REQUIRED FOR YOUR GOODS. 
* 


MANY HUNDREDS OF STANDARDS OF 
TIMBER HAVE ALREADY BEEN SAVED AND 
THE COST OF PACKAGING PER UNIT 
GREATLY REDUCED. 


* 
FURTHER DETAILS READILY SUPPLIED BY:- 
THE EN-TOUT-CAS CO. LTD., 
SYSTON, LEICESTER. 


*PHONE: SYSTON 86169 
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USE 


CLANCEY 


CAST-IRON 
VALVE GUIDES « ‘i’ TAPPETS 


SUPPLIED AS CASTINGS on FULLY MACHINED 


G-CLANCEY 


TELEPHONE CRADLEY HEATH 


Grinding has Grown Up! 


Ix FILEDGE, the special con- 

ditions encountered in grinding 

are met by a sulpho-napthenic 

base with low fat content. 

Therefore, there is no deterior- 

ation of the free-cutting quali- 

ties of the wheel due to 

loading, with consequent 

burnishing and overheating 

of the work. 

pee Its usage speeds output, per- 

on shaft of case- mits the use of finer grits and 

results in a better finish and is 

therefore an important con- 

tribution to grinding tech- 

is $000 ft/min, FILEDGE nique. Our Publication SP 173 

we send you a copy? 


FLETCHER MILLER LTD., HYDE, NEAR MANCHESTER, Branch Works at LONDON, WEST BROMWICH & GLASGOW 


FM30/CF60 
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COLLOIDAL 
GRAPHITE 


Photograph shows 

I-C engine pistons 

treated with ‘dag’ colloidal 

graphite before running-in. 

(Reproduce d by courtesy of 
The British Piston Ring Co. Ltd. 


Severe running tests have proved the anti- 
scuffing properties of the ‘dag’ colloidal graphite 
coating formed on pistons and other engine parts. 
The pre-treatment of pistons, camshafts, valves, 
with the special ‘dag’ dispersion gives built-in 
lubrication, ensuring improved running-in and 
conditioned bearing surfaces, which resist scuffing 
and metal pick-up and are more enduring under 
operating conditions. 

Let us send you full technical information. 


HIGH TEMPERATURE LUBRICATION 
Many processes involve high temperatures that 
destroy conventional lubricants but ‘dag’ colloidal 
graphite, brushed or sprayed, forms a graphite 
surface on hot moving parts which provides 
effective lubrication at temperatures up to 
600 °C in air, giving longer life to 
moving parts and reduced 
maintenance cost. 


Illustration of graphited 
camshaft by courtesy of The Standard Motor 
Company Limited. 


DRY FILM LUBRICATION 
Again in all metal forming operations — deep 
drawing, die-casting, extruding etc.—a dry film of 
‘dag’ colloidal graphite effectively lubricates, 
increasing the life of dies and other parts and 
securing a finer finish. May we send you details ? 


ACHESON COLLOIDS LIMITED 
18 PALL MALL LONDON 


TAS/AC16 


built 


high 
as manufacturers of pre- 
cision components in all 


types of Plastics’. Our 
advanced methods of 


* MOULDING 

* LAMINATING 

* MACHINING and 

* FABRICATING 
ensure a high degree of accu- 
racy, economical prices and 
quick delivery. 


Send us your plastic problems—our 
technical staff can offer valuable 
advice and assistance, 


RESINOID & Mica Propucts Lrp 


28 QUEEN ANNE’S GATE, WESTMINSTER, LONDON, S.W.1 
Telephone: WHITEHALL 8892. 


COLONIAL WORKS, MARY STREET, BALSALL HEATH, BIRMINGHAM, 12 
Telephone: CALTHORPE 1303. 


WESTERN HOUSE, MIDLAND ROAD, BRISTOL, 2 
Telephone: BRISTOL 22906 


L3226A 


| 
| 


| 


Handling Notes | 
No. 3 I 


STRAPPING 


To guard against pilferage and loss, a secure 
packaging system is an essential part of every 
modern factory 
Seal-less Strapping, the quickest, simplest 
modern system, uses an interlocked high tensile 
steel band. The band 1s made in many widths 
and the simple tensioning and locking tool is 
available in several sizes Seal-less tools are 
specially designed to meet every packaging 
problem. Seal-less Strapping gives p 
and crates complete security against pilferage 
and damage in transit 
The Seal-less Strapping System can be demon- 
strated on your own packing floor Seal-less 
saves the cost and trouble of using separate 
seals, and saves waste at the joint by dispensing 
_. with unnecessary overlaps and cut-offs. 


The Seaisless Service is nation- 
uide. See for yourse: 


nq Department. 
Write or te le phone to:— 


SEAL-LESS STRAPPING LTD. 


19/21, Southwark Street. London, S.E.1. (Telephone No. HOP 4224 
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00 AUTOMOBILE CRANKSHAFTS PER HOUR 


Facing 4” off each end and drilling 
3” centres on 60 Automobile Crankshafts 
per hour is typical of the high production 
which can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 


@ True faces and accurate lengths are 
ensured by positive cam operation 
with micrometer adjustment. 


@ Eliminates subsequent facing down 
to centres or recentring. 


r, Standard 
Faces to 3” diamete 


Vices have maximum bar 
capacity of 6” di 
Minimum lengt 

lengt 
Standard bed 
workpieces 24”, 48” or 72”. 


We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 


EN G | NE Drilling Heads and Machines, Tapping 
ERING CO. LTD. Machines, Gear Tooth Rounding Mach- 


COVENTRY rove: 4 Machine Tools for High 


ameter. 
h handled 7”. 
hs to take 


Rathbone/1665 
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Air-cooled aero-engine cylinder 

showing the bore Monochrome 
processed with perfect oil-control pro- 
vided by the HONEY-CHROME cellular 
surface. Photo by courtesy of the Ministry 
of Supply. 


AIRCRAFT ENGINE 
CYLINDERS 


STUDLEY ROAD, REDDITCH, WORCS 


Telephone: Studley 3/4 


Glovers 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines( Cables: Tufflex, London 
Telegrams: Tuffiex, Norfinch, London 


Large Diagrams 
up to 
144” x 74” 


No complex 

electric cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready —— and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


DOBBIE M°INNES LTD 


Noutical Engmneermy Instruments 
BROOMLOAN RD GLASGOW SWI 


Also at SOUTH SHIELDS - LIVERPOOL LONDON 
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PEERLESS PRECISION 
PERSONIFIED by CEJ 


Any user of Johansson taps will tell you that for accuracy of 
thread form they are unequalled. Add to this their ease of 
cutting and long life and you have three first-class reasons for 
specifying Johansson every time. 

SPIRAL FLUTED TAPS for blind-hole machine tapping. 
Only one tap per set is needed for perfect threads in most 
materials. 

SPIRAL POINTED TAPS for machine tapping through holes 
in most ductile materials. Only one tap needed to produce 
the threaded hole. 


% Only taps bearing the CEJ imprint are genuine Johansson taps. 


OHANSSONALTD; 


Paecisies TOOLS AND INSTRUMENTS 


SOUTHFIELDS ROAD, DUNSTABLE, BEDS. 


TELEPHONE: DUNSTABLE 4227/3. 


10, LLOYDS AVENUE 
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Is it all right ?. . . That girder . . . that pressure 
vessel . . . that casting, welding, forging ? Will 
it stand the strain? How can you make quite 
sure without cutting it open ? By non-destructive 
testing — radiography, ultrasonics or magnetics. 
They can show up internal faults which are 
missed by other methods of inspection. Write 
to us about Solus-Schall equipment and about 


the Solus-Schall testing service. 
solus-sclalll 
X we look into things 


X-RADIOGRAPHY — X-RAY CRYSTALLOGRAPHY — GAMMA-RADIOGRAPHY 
ULTRASONIC TESTING MAGNETIC CRACK DETECTION 
GEIGER COUNTER TUBES NON-DESTRUCTIVE TESTING SERVICE 
SOLUS-SCHALL (NON-DESTRUCTIVE TESTING) LTD., 18, New Cavendish Street, W.1. 

CRC 10 


The Most Positive 
Worm Drive 

he slots are pierced right 

through the band, thus 

affording the worm or 


SEE IT AT OLYMPIA 


INTERNATIONAL MACHINE 
TOOL EXHIBITION 


THE 
TIMBRELL & WRIGHT 
HIGH PRODUCTION 
CAPSTAN LATHE 


This machine repre- 
sents the most modern 
conception of capstan 
lathe design, and is 
available in a range of 
capacity sizes from 
to 2” bar stock 
diameter. 


CHARLES 


CHURCHILE 


eco 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also af LONDON, MANCHESTER, GLASGOW and NEWCASTLE. ON. TYNE 
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SPENGER TOOLS 


Steels 


CRESCENT WORKS, 


WALTER SPENCER & CO. LTD., 


SHEFFIELD 25281 lines “¢ 
ND AT LONDON 


Telegrams: 
IRMINGHAM 


EK} ERY process of manu- 
facture of Spencer tools, 
from melting to finish 
is under one 


This close 


grinding 
control. co- 
operation between steel- 
maker and toolmaker 
guarantees the efficiency 


of the finished product. 


STANDARD AND SUPER 
GRADES 


SPENCER SPECIAL STEEL 
VELOS High Speed Stee! & Tools 


“TRIPLE CRESCENT Alloy Too! 
Steels Broaches, Stay 
Taps, Machine Parts 
etc. 


““CRESCENT"’ Too! Stee! and 
Tools 


SHEFFIELD, 4 


“CRESCENT SHEFFIELD, 4.’ 
MANCHESTER 


Funditor marking 
FOR THE MARKING 


OF AUTOMOTIVE PARTS 


A 


Motor manufacturers are speeding production by 


installing Funditor Marking Machines. 


Trade marks, instructions, part numbers—to Government 
specification-—are quickly and permanently marked. 


Descriptive literature available. 


Our machines will be exhibited and operated on Stand 97 
(ground floor) Empire Hall, Olympia. 


Funditor Ltd 


3, WOODBRIDGE STREET, LONDON, E.C.1 


Machine 


INTERNATIONAL MACHINE TOOL EXHIBITION 1952. 


\ i 
CLErkenwell 6155/7 


T@| 


be | 


Makers of Hand, Treadle, Pneumatic and Hydraulic Pneumatic Marki ine Machines, ‘*Sand-Jet’” Marking Machines, “ Sutersaws” for Plastics, Drying ovens, Electric Heating Elements, etc 
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For tenacity 
De Hlavilland’s choose 
Permacel masking tapes 


made by Johnson and Johnson 


Permacel Cloth T during 


Jatigue tests. 


ape used to bind Strain gauges to propetiers 
Inset: strain gauge indicator. 


URING HUNDREDS of hours of continuous vibration, the 
strain gauges attached to this aircraft propeller must 
That is why De Havilland’s 


stay precisely in position. 


| have chosen Permacel Cloth Masking ‘Tape to bind them 
i in place, for Permacel will adhere firmly to the smoothest 
, surface. In addition to instant, sure adhesion, Permacel 


Cloth and Crepe Paper Tapes have two special advantages 
which lead to greater efficiency in production. They are 
resilient, and can be used effectively on sharp corners and 
They strip 
sticky 


irregular surfaces. 


leaving no 
The Paper Tapes, 
are impervious to 


cleanly, 


residue. 
of course, 


oils, acids and the chemicals 


normally used as solvents in 


paint and dope. 

Stocks of all popular widths 
are available and orders for 
all sizes can be filled within 
the week. 


fix paper 
masking on Comet wings and fuselage. 


Permacel.. 


Permacel Cloth Tape used to 


CLOTH AND “DOUBLE BONDE D’* CREPE PAPER MASKING TAPES 
adhere instantly and firmly, strip easily and cleanly 


Double Bonding” 
which the adhesive is permanently bonded 


Johnson process by 


is an exclusive Johnson & 
backing material. 


to the 


For samples and quotations, please + 


(GT. ORITAIM) LTD. SLOUGH, BUCKS 


Manufacturers of Permacel Cellulose Tape, Permace 
and Permacel Cloth Tap 


Crepe) Paper Tape 


BIHEXAGON 
SERVICE 
RING 
WRENCHES 


8 DIFFERENT PATTERNS 
ENGLISH 
AMERICAN 
AND METRIC SIZES 


TOOL UP WITH 


BRITOOL WORKS 
BUSHBURY 
WOLVERHAMPTON 


Stand No. 182, Transport Service Equipment Section, 
Commercial Motor Exhibition, Earls Court. 


A range of special 
purpose steels designed 


for widely differing : 


industrial applications 


“Dunéle steets 


a 


The new Edition of the 
Duneit Steels Catalogue, 
listing qualities, tests, treat- 
ments and analyses of the 
complete genera! range of Dunelt 
high quality special purpose steels 
will be sent on request. 


STAINLESS STEEL 
ALLOY STEEL 
une t HEAT RESISTING 
STEELS 

HOLLOW STEEL BARS 

DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
ATTERCLIFFE WHARF WORKS, SHEFFIELD, 9 
Telephone Nos.: 41121 (5 lines). Telegrams: ‘‘Blooms, She‘field, 9"’ 


London Office: 54, Victoria Street, $.W.1 
Birmingham Office: 25, Burlington Chambers, 118, New Street. 
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EFFICIENT * 
COOLING 


MARSTON” 
_ RADIATORS rer 


every form of 


transport 


2 


For assistance on any lem connected with heat exchan 


MARSTON EXCELSIOR LTD 


(A subsidiary company of Imperial Chemical Industries Ltd.) LEEDS Tel: Leeds 37351 


has been developed 
to provide a robust 7” centre lathe for 
production or general machine shop 
service. Specification includes :— 
1. INVERTED VEE AND FLAT 
GUIDEs. 
2. DIAGONALLY BRACED 
BED. 


3. SINGLE LEVER SELECTION 
OF SLIDING & SURFACING 
FEEDS. 

4. TENSION MOUNTED 
LEAD SCREW WITH BALL 
THRUSTS. 


5. HEAT TREATED NICKEL- 
STEEL GEARS ON MULTI- 
SPLINED SHAFTS. 

6. NORTON QUICK-CHANGE 
OR THREE-FEED TYPE 
GEAR BOX. 

7. SEPARATE VEE GUIDES TO 
SADDLE AND TAILSTOCK. 


MERCHANTS 
See it at the INTERNATIONAL SUPPLIED The WM,70,Junior has become popular 
ificati bec jof its economy of operation, 
MACHINE TOOL EXHIBITION reliability. P 


WOODHOUSE € MITCHELL 


(PROPRIETORS - THO! W. LTD) 


PHONE: BRIGHOUSE 627 (3Lines)- WAKE FIELD RD. - BRIGHOUSE: ‘GRAMS ‘WOODHOUSE. BRIGHC 
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accurate 
torque 
loading 


The ACRATORK spanner 

is fully automatic. It can 

be used by unskilled labour 

with precision results. With 
ACRATORK it is impossible to 
exceed the pre-set torque load 
and its accuracy is unaffected by 
side loads. 8 standard models to 
suit a wide range of applications for 
loads up to 250 Ibs./ft. Larger models 
supplied to special order. 


MARK Vi PRECISION TORQUE SPANNER 


WORLD PATENTS APPLIED FOR 


WORLD DISTRIBUTORS 


alii CORY BROTHERS & CO. LTD. 
Now thypo} a troub le P free Corys’ Buildings, Cardiff. Tel: Cardiff 31141 


machine for you... 


= 


Trouble-free because it is lubricated with 
the correct lubricant, applied by the ENOTS 
“ONE-SHOT” Lubricating System. 
FIVE REASONS WHY YOU SHOULD 
INSTALL AND SPECIFY ENOTS 
LUBRICATING SYSTEMS ON YOUR 
MACHINERY 
@ Metered Lubrication to every bearing. 


@ Low Initial Costs 


@ Save Expensive Overhauls and Reduce 
Maintenance Charges. 


@ Save Money by Reducing Consump- 
tion of Expensive Lubricants. 


@ Save Effort and Time 


On left, Enots “One-Shot” Pump @ We are specialists in Gravity Die and Sand 
Castings in Aluminium Alloys and in Hot Brass 

and Light Alloy Pressings. 

“ONE ° SOT 7 WAR OFFICE. LET US ADVISE AT THE DESIGN STAGE 
AND .... Our experience has proved when this 
AIR MINISTRY is done, the quantity production of precision 
LUBRI CATI N G CONTRACTS castings and hot pressings saves untold hours 


of machining. Samples of our work will 
SYSTE M A.Il.D. APPROVED convince you. 


Further information from ALUMINIUM DIE CASTINGS 


BENTON & STONE LTjD., BIRMINGHAM, 6. (BIRMINGHAM) LTD. 


, INVICTA FOUNDRY, 52, OXFORD STREET, BIRMINGHAM, 5 
International Machine Tool Exhibition. Sept. 17th to Oct. 4th. See our Telephone: MID 6651-2-3. Telegrams: Aldicast B’ham 
Exhibits on Stand 256, Second Floor, Empire Hall, Olympia. 


Holdens 
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Birmingham 


ROLLED METALS 
RODS & BARS 
WIRE & DRAWN STRIP 
TUBES 
CHILL CAST BARS 

* 
PHOSPHOR BRONZE 
GUN METAL 


BRASS & COPPER 
GILDING METAL, ETC. 


Non-ferrous Metals 


Specialists in the production of 
Wrought High Tensile Alloys 


DOG POOL MILLS, BIRMINGHAM 30 and 
FAZELEY ST. MILLS, BIRMINGHAM 5 
Offices: London, Glasgow, Manchester & Dublin 


= 


J. P. UDAL 


INTERLOCK WORKS 
COURT ROAD, BIRMINGHAM, 12 
Telephone : CALTHORPE 3114 
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This fragile instrument is the 


most versatile and useful in your factory— 
the hand of askilled worker. Protect it with 


a UDAL guard. There is one for every press 


TRADE MARK ESTABLISHED 1767 
Charles Clifford & Son Ltd | 
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&PIPINGS 


@DRAUGHT 
EXCLUDER. 

@LEATHERETTE 
PIPING 
EDGING. 


© WING PIPING 


MASKING 
TAPE NOW 
AVAILABLE 


WELTING 


UPHOLSTERY 
© BINDING 

ror CARPETS 
@HIDEM 

BINDING 


FOR THE 


H. G. GRAHAM & SON, LTD. 
CAMCOL HOUSE, DORRINGTON STREET, 
LEEDS, 2 Tel. 22841/2 
London Office : 

30, LEYSIAN BUILDINGS, 112, CITY ROAD, E.C.1 
Tel. CLErkenwel!l 9130. 


— OLTROTTER 


HARDBOARD TOP 
REINFORCED TO 
CARRY UP TO2cwt. 


SAVES TIME 
AND LABOUR § 


WHEELS AT 
A TOUCH 


A sturdy cabinet fitted 
with ball-bearing cast- 
ors designed to hold 
all necessary tools with 
special drawers for the 
smaller tools. Fitted 
with double doors and 
internal lock, also 
“Pram” handle at side. 
Attractive Red Stove 
enamel finish. 

Size approx.: 

30 x 16 x 32 high. 


AS RECOMMENDED BY 
ROOTES DEVELOPMENT DEPT. 


JOHN CASHMORE LIMITED, GREAT BRIDGE, TIPTON, STAFFS. 
Tel: Tipton 2181 (5 lines). Also at Newport, Mon. Tel: Newport 3944 (4 lines) 


dm CE 19S 


HIGH GRADE Botts 


PTANDARD 
“BC NUTS 


SET SCREWS 


LINDLEY. & CO. LTD. 


 ENGLEFIELD ROAD, LONDON, 
Phone: CLISSOLD 0643 (4 lines) ‘Grams: BEAUVOIR, NORDO, LONDON. 
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In the Gear Cutting Departments of 

the Standard Motor Co. Ltd. Multi-table 
Centriblast Machines are used for 
de-scaling after hardening. Standard are 
one of many leading Automobile 
Manufacturers who have found the speedy 
and efficient cleaning obtainable by 

this hine to be invaluable for economic 
production. It is especially suitable 

for cleaning flat work and for work too 
delicate to be handled by a 

tumbling or barrelling action. Available 
with Sft. or 8ft. diameter main 

turntables and various combinations of 
number and size of auxiliaries. 


MULTI-TABLE AIRLESS BLAST CLEANING MACHINE 


SPENCER & HALSTEAD LTO. OSSETT - YORKSHIRE ENGLAND. 
TELEPHONE 353 & 354 TELEGRAMS “SPENSTEAD* OSSETT 


CONSIDERABLE SUPPLIES 
AVAILABLE ON CONTRACT 
BASIS TO MANUFACTURERS. 
STANDARD OR SPECIAL 
TYPES AS REQUIRED. 


These wheels are imported 
from Western Europe and 
- areas supplied to Continen- 

tal vehicle manufacturers. 


WATVEARE OVERSEAS LTD. 


(SUCCESSORS TO WATKINS AND ROSEVEARE TRACTORS EXPORT DIVISION) 
Importers and Exporters, CANTRELL WORKS, IVYBRIDGE, DEVON, ENGLAND. TEL, 313 
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OIL SEALS 


Note to Car Owners and Fleet Owners. 


Insist on having new oil seals fitted when bearings 
are inspected or repacked with grease—the old ones 
are usually damaged on removal—and make sure 
that the seals refitted are Weston Oil Seals. 


Whatever the machine, if it has shafts that turn, its 

performance will depend on the efficiency of oil seals. 

The maximum protection possible must be provided 
for bearings and WESTON OIL 
SEALS provide this protection. If you 
have any sealing problems, our 
technical staff will welcome a chance 
to solve them. 


Contact us at the drawing board stage 


CHARLES WESTON & CO LTD IRWEUL BANK DOUGLASGREEN. 
PENDLETON SALFORD 6 Phone PENDLETON 2887-6-9 


Birmingham: MiDland 6952 


UNSURPASSED FOR PURITY, 
UNIFORMITY AND DURABILITY 


Phosphor Bronze RODS & TUBES 


Chill Cast Rods & Tubes }” to 10” 
diameter x 26” long in Gun Metal and 
Phosphor Bronze. 


TELEPHONE : 


WHYTE € COLLINS LID | e107 


TELEGRAMS 
KELVIN WORKS FENTON: STOKE-ONTRENT on TRENT 


London: HOLborn 0414. 
P806 


SEE IT AT OLYMPIA 


INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 


CHURCHILL- 
CLEVELAND 
RIGID HOBBER 


British built and unsurpassed 
for gear tooth production 


TWO MODELS 
WILL BE ON VIEW 


HALIFAK ENGLAND 
In association with CHARLES CHURCHILL & CO LTD 
BIRMINGHAM AND BRANCHES 


CHURCHILL-REDMAN LIMITED 
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HIGH SPEED 
AUTOMATICS 


Modern machinery and mass 


production methods give you top 


quality capstan and automatic 


‘ 


work and sheet pressings 


1 at a price you are sure 


x 


er to like—and on time. 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS - PARK ROAD -: BIRMINGHAM 18 
Telephone : NORthern 2132/4. 


TILGHMAN’S WHEELABRATOR 


Regd. TRADE MARK 


| SWING TABLE 


Another important blast cleaning development in a long list of engineering 
accomplishments pioneered is the Wheelabrator Swing Table . . . one of the 
most popular airless blast machines since the development of the world-famed 
Wheelabrator Tumblast. The Wheelabrator Swing Table is a versatile machine 
that disposes of the laboriously slow, high cost, unhygienic disadvantages 
inherent in Air-Blast Room operation. 

Equally important is the fact that the machine serves admirably as a general 
purpose unit for the shop that needs equipment capable of handling a wide 
range of large or small pieces where the daily production does not warrant 
the purchase of several different types of cleaning equipment. 

By combining Wheelabrator speed cleaning with the versatility of the Swing 
Table design we have developed a machine of broad usefulness that meets 
present-day requirements for speed and economy of production. 

The illustration shows the 72in. diameter single Swing Table, but a double 
Swing Table machine is also manufactured of this particular size which facilitates 
the continuous blasting of castings, one table being loaded outside whilst the 
operation continues on the other table inside the Cabinet. 


Maximum load per table—1,500 Ibs. 


TILGHMAN’S PATENT SAND BLAST CO. LTD. 


London Office: 17 GROSVENOR GARDENS, BROADHEATH, Nr. MANCHESTER. 
TEL.: ALT. 4242. 


| 
LONDON, S.W.1. Tel.: VIC 2586. 


HOME AGENTS: MIDLANDS: R. J. Richardson & Sons, Ltd., Commercial Street, Birmingham. 
SCOTLAND : Balbardie Lrd., 110, Hanover Street, Edinburgh, 2. 


(J.5.) 
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‘on the spot’ 


e e e 

| haf bl 

with a fixing problem? 

| Don’t be perplexed; 

i 

write to us. We've probably 

worried about the same \ y, 

problem before—and found 


the answer. We have 


fasteners of all kinds and all 


sizes and our unique 


experience of fixing things 


is at your service. If you 
want to save on time, 
labour and materials, and 
make production 


simpler all round, 


then— 


CARR FASTENER CO. LTD. 


In standard sizes or to 
own specification. 


your 


Our catalogue will help 
you select a type ont 
size of chuck most sult- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING 
ELECTRICAL WORKS, WERNETH, OLDHAM, ’Phone: MAI 1651 


PRESSWORK AND ASSEMBLY 


BLANKING, DEEP DRAWING, WELDING 


Banking 2 up to 4” < 18”, Drawing up to 8” depth. 


All types of presswork up to 100 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telephone: Telegrams : 
NORthern 3634/5 Sevorg, B'ham 
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COMPONENTS 


in natural and 
synthetic rubbers 
Consult REDFERN’S 
at an early stage 
in your planning 


Our rubber technologists — naturally enough—have 
a highly specialised knowledge of the processing 
characteristics of rubber. They are always ready to 
collaborate with designers, at all or any stages of 
product development. Their experience can help to 
simplify problems arising before and during pro- 
duction and save both time and money. 

In planning ahead, it pays to consult Redfern’s! 


Specialists in Moulded Extruded and Handbuilt Rubber Parts 


REDFERN’S RUBBER WORKS LIMITED 
HYDE -. CHESHIRE - Tel: HYDE 621 


SHEET -METAL! 


Today, shape and form in all sheet metal fab 
cation are of premier importance and therefore — 
call for the use of first class equipment ... such 
as those machines in the world famous range of © 
Besco SHEET METAL WORKING MACHINES AND 
PRESSES. Too numerous in variety and size to 
advertise individually . . . we offer ALL machines 
for ALL operations in sheet metal ! 


Besco Open Fronted Vertical Section Bending Rolls. To handle 
all kinds of sections using various rolls. Four models, 0A handles angle 
sections, leg out 1}” x 1}” x }”; 14 similarly handles up to 2” x 2” x }’; 
model 1B handles up to 3” x 3” x }” and model Ic handles up to 4” x 4” x 3”. 
All other sections in proportion. Registered Design Nos. 846621, 846620, 
-° 846619, 846618. Model 1a illustrated. 


F. J. EDWARDS LIMITED LANSDOWNE HOUSE, 
359-361 EUSTON ROAD, LONDON, N.W.! 41 WATER STREET, BIRMINGHAM, 3 


Telephones : Euston 4681 (7 lines) 3771 (4 lines) Telephones : Central 7606-7 
Telegrams : Bescotools Norwest London Telegrams : Bescotools Birmingham 3 
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An plastic we’re 


elastic.... 


Debutantes don’t scream: 


*“Isn’t Polythene a dream! 


4nc 


—They’ re probably not conversant 


With its name. 


Nylon A.F. chips 


Would not enhance their hips 


Food mixers, 


Yerit’s Nylon, lovely Nylon just the same. 


Ink bespattered boys 
May play with plastic toys, 
Moulded in Polyvinyl Chloride. 


ind scientific types 


May put their homes to rights 
With switchplug bases 
(in Urea Fi »rmaldehyde). 


Iron handles, 


Under-water Cable junctions 


(The latter are impervious to dousing). 
While a 


washer agitator 


Should please the strictest mater, 


And what a nifty number 


Is our G.P.O. 


So now we Suggest 


"phone housing! 


You might give us a test. 


Consult us on all matters plastic! 


You'll find we're your men— 


We do know our gen 


And our scope is extremely elastic. 


FOR PLASTIGS... 


CONSULT 


EKG 


% Send for our fully illustrated 
brochure entitled ‘ Plastics for Industry’ 


Members of the British Plastics Federation and 
the Society of the Plastics Industry of America 


E. K. COLE LTD. SOUTHEND-ON-SEA ESSEX 


In 6 grades from soft to 
rock hard, and 4 qualities 
from medium grey to 
superfine, high quality 
white, our range of polish- 
ing bobs includes the ideal 
wheel for every class of 
work. Send today for our 
free, illustrated brochure. 


With greatly increased 
factory capacity we are 
now able to offer quick 
delivery 


COOPERS 


Please send all enquiries to Head office and Works :— 
COOPER & CO., (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 
Telephone : Brynmawr 312. Telegrams : “ Felting, Brynmawr."* 
Registered Office and Works : Little King Street, Birmingham. 


AUTOMOBILE 
CHASSIS DESIGN 


2nd. Edition NOW READY 


This volume, by R. Dean Averns, provides a 
comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The 
greatly-enlarged second edition contains new chapters 
on the techniques of independent suspension and chassis- 
less construction, together with much new material on 
methods of stress measurement, anti-corrosive treat- 
ment of metals, road spring design and streamlining. 
Much of the emphasis is on problems of the heavy 
commercial or public service vehicle, but in general the 
work is equally applicable to the lighter field of car design. 


Contents include: Vehicle Performance—Vehicle 
Suspension—-Elements of Independent Suspension 
Front Axles—Steering Vehicle Braking *and 
Performance—-The Frame—Chassisless Construction 
Measurement of Stress-—Materials Anti-corrosion Treat- 
ment -Road Springs The Transmission The Gearbox 

Rear Axles—-The Differential__The Chassis. 


30s. net. By post 30s. 8d. 
Published for ‘AUTOMOBILE ENGINEER’ 


Ob bi, 


at all booksellers or from: 


DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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at all stages of manufac- 


ture ensures a trouble 


free product. ... the 


reason why most manu- 
facturers use HighTensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


INGRAM 


PARKER ST. BIRMINGHAM. I6. 


TELEPHONE: EDC bastan.d607. 


REAMERS 
_ COUNTERSINKs 


It is not without sound reason that the engineer’s 
buyer, surrounded as he is with a very wide 
choice, instinctively chooses INTAL. Experience 
has taught him that INTAL stands for toughness, 
long-life and precision, saving time and money 
in the long run. 


CENT CUTTERS 


THE INTERNATIONAL TWIST DRILL CO. LTD. 
INTAL WORKS WATERY STREET SHEFFIELD, 3 
Telephone: 23072-3-4 Telegrams: “Fluted” Sheffield 


AUTOMOBILE ENGINEER, August 1952 


i * : 
GF | 
Sf | 
& 4 
DRILL 
115 


More and more British motor 
car factories are installing ‘‘Wedco"’ 
Conveyors and have accepted the fact 
that ‘‘Wedco’’ Woven Wire Belts are 
the ideal handling medium for many of 
their production processes. 

What other medium has the advantage 
of a low initial cost and an extremely long 
life; can be positively driven; has asmooth 
continuous surface; can stand up to 
extremes of temperature; is resistant 
to water, chemicals, abrasives, cellulose, 
oil, grease, etc.; and can be easily cleaned 
by water, steam or solvents? 

Let us add your name to the list of 
many famous firms who are already being 
served by ‘‘Wedco’’. Ask for our local 
Technical Representatives to call, or send 
for our latest Catalogues. 


THE 


Telephone: RICH 


Plant, ust" stalled at the 


It Convevor 
» Woven Wire = Belts 


) em 
Radiat or As rove Jaguar Cars and G-E.C- 


from dyrive end. Belt J ove’ ars Ltd., 
rollers 


utes of V auxhall 


moe wane CO. LTD. 


WORKS, WARRINGTON Telegrams: 


Road, N.W.2. 8481 (3 lines) 


TECHNICAL REPRESENTATIVES IN ALL PARTS OF THE BRITISH ISLES 


HAND COW 


A—Vacuum Gauge 
B—Brake 

C—Accelerator 

D—Preset 

E—Parking Brake 
F—Clutch (on Gear Lever) 


FEENY AND 
JOHNSON LTD. 


134-136 EALING RD., WEMBLEY, 
MIDDLESEX. 
Telephone : WEMbiey 4601 & 4802 


NITRIDED 


STEEL 


Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitrailoy, Sheffield. 


NITRALLOY 


OPTIMUM HARDNESS & STRENGTH 


fo your own, speciftcation 


PRECISION AUTO-TURNED PARTS 


We are specialists in the quantity production of parts 
turned from the bar to a maximum diameter of 12”. 
Modern plant and methods ensure a standard of work- 
manship that guarantees trouble-free assembly on your 
production lines. Send for leaflet No. NAS.25. 


FOR QUALITY AND ACCURACY, SPECIFY — 


NORTHERNEFAUTOMATIC SCREW CO., LTD. 


GOLF ROAD, HALE, ALTRINCHAM, CHESHIRE. Phone: Altrincham 2497 


D4 
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elegrams: "ABCO-WALSAL 


ee These traces give accurate control of quality 


Ferrous stock or manufactured articles such as ples can be ined more closely by technicians 
bolts, springs, etc., can be compared against to interpret the shapes of the patterns in terms of 
known standards of similar dimensions, and hardness, carbon content, flaws, etc. 

differences in chemical or physical properties This instrument can be of considerable value at all 
are immediately indicated by a trace on the stages of production, and we invite you to apply for 
screen of the cathode ray tube. Publication X1357 which contains detailed information 
Where the Sorting Bridge is used for large scale of this remarkable electronic aid. 

production inspection the precise shape of the 

non-standard trace is not so important as its 

height. The instrument can be used by unskilled 

operators to reject all parts which produce a 

trace that departs from a standard trace or 

exceeds the limits of two horizontal lines marked 

on the face of the cathode ray tube. The rejected 


The General Electric Co. 


MAGNETIC SORTING BRIDGE 
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CLASSIFIED ADVERTISEMENTS 
RATE 4d. per word, minimum 4 -. Each 
Paragraph charged separately. Box number 
5 words—p'us 1/-. Advertisements for the 
September, 1952, issue should be to hand 
not later than Ist post August 27th. No 
responsibility accepted for errors. 


SITUATIONS VACANT 


The engagement of persons answering these 
advert:sements must be made through the local 
office of the Ministry of Labour «nd National 
Service etc. if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of = —- of Vacancies 
der, 


JDESIGNERS and Draughtsmen for Aircraft 
Electrical Installation Work. Applicants 
should be experienced in wiring, layouts, design 
of electrical junction boxes, and switch gear, etc 
Previous aircraft experience not essential. Apply 
in writing, stating experience, age and salary 
required, to Chief Draughtsman, the de Havil- 
land Aircraft Co., Ltd., Hatfield, Herts. [4527 
OUNG Engineer required by vehicle acces- 
sory manufacturer in West of England to 
form and control Product Performance Section 
Products cover Car, Truck and Agricultural fields 
Technical qualifications required are Degree 
and/or Associate Membership of recognized 
Engineering Institution. Experience in vehicle 
development work an advantage. Reply giving 
full details of experience and ry required to 
Box 0331, c/o Automobile Engineer. [4537 


MOTORS Limited invite applications 
¥ for the position ot Works Manager. Appli- 
cants should be widely experienced in modern 
methods of machining and assembly of commer- 
cial vehicles. Replies giving full particulars of 
experience. which will be treated in confidence, 
should be sent to: The Secretary, Guy Motors 
Limited, Fallings Park, Wolverhampton. [4547 
y UWAIT OIL COMPANY requires Technical 
Instructors for Training Division in Kuwait 
as follows: 
(a) 1 Technical Instructor in General Engin- 
eering Fitting. 
1 Technical Instructor in Engine Fitting 
(c) 1 Technical Instructor in Diesel Fitting 
(d) 1 Technical Instructor (Electrical). 


PPLICANTS for (a), (b) and (c) must have 
1 recognized mechanical engineering 
apprenticeships and for (d) a full recognized 
eiectrical apprenticeship. Ordinary National Certi- 
ficate is required in all cases and at least 5 years’ 
experience as a master tradesman. Preference 
given to candidates with previous experience as 
Instructors. Age 32-40. Salary in all cases starting 
£710 per annum clear plus generous allowances, 
pension scheme and kit allowance. Write for 
application form, giving personal details and 
quoting appropriate reference: (a) K 1554 
(b) K.1562; (c) K.1556; (d) K. 1555; to Box M/2 
at 191, Gresham House, E.C.2. [4 4557 


PROJECT Engineers and Designers required 

for interesting work on development of engine 
and battery driven industrial trucks. Chester area 
Excellent conditions and pension scheme. Salary 
entirely according to experience and ability. Full 
particulars please, expressed concisely, to Box 
1828, c/o Automobile Engineer. [4559 


‘A.V. Ltd. have a vacancy in their Research 
Department for a Graduate Engineer, pre- 
ferably with an Honours Degree, who will be 
required to undertake a programme of combus- 
tion research associated with the development of 
diesel fuel injection systems. This programme 
offers unusual scope for initiative and original 
thought. Some prior knowledge of laboratory 
engine testing procedure would be of advantage, 
but industrial experience in this field is not 
essential, Salary, according to ability and experi- 


AN ENGINEERING ALPHABET 


NOSE ENDS 


for 


precision parts from the bar in any 

metal—and particularly those parts 

which cannot be made by the cold- 

headed or roll-threaded process. 
We are specialist machinists. 
Send us your enquiries. 


M.C.L. & REPETITION LIMITED 


POOL LANE, LANGLEY, BIRMINGHAM 


Telephone: BROADWELL [1/5 (4 lines) 
BROADWELL 1757 


Holdens 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone : HOP 1784. LONDON, SE.1 


MEK-ELEK Engineering Ltd 
17 Western Road, Mitcham, Surrey. 


ence, £550-£750 per annum. The 
will include participation in a pension scheme, 
and affords considerable opportunities for ad- 
vancement. Applications should be addressed to 
The Personnel Manager, C.A.V. Ltd., Acton, 
W.3. [4563 


WELL-KNOWN Brake and Clutch Lining 
Manufacturer requires a Technical Represen- 
tative for the Automobile and Aircraft Industries 
PPLICANTS shou!d be between 25-35 years 
years of age, well educated, personable, and 
should be prepared to live in the Birmingham 
area. A thorough engineering training is essential 
Applicants with an automobile engineering back- 
ground and degree will be preferred. Excellent 
prospects for the right man. 
JRITE, stating qualifications and experience 
to Box 1829, c/o Automobile Engineer. 
PREvious applicants should not 
4564 


Designer Draughtsman with 

ing and chassis work 
Write in ves ab with details of past experi- 
ence, age and salary required, together with copy 
references to the Personnel Manager, Jowett Cars 
Limited, Idle, Bradford. [4565 


PRECISION BALL & 
ROLLER BEARINGS - 
STEEL BALLS - 

Quick Delivery 


INSLEY (LONDON) LTD. 
19. Oxiord St., London, W.1. GER 8104 & 273: 


THE DRAUGHTSMAN’S PENCIL 
Pertect Prints. Amazing Strength 
Unmatched Smoothness 
Non-crumbling Needle Points 


“CHEMI SEALED” 


‘TURQUOISE’ 


Eagie Pencil Company, Tottenham, “3? 


SITUATIONS VACANT 
RAUGHTSMEN required for Detail and 
Design sections of high-speed -—_ engine 

manufacturers. Excellent condi 

with pension scheme. Write with full particulars 
of age, experience, etc., to Personnel Manager, 
F. Perkins Ltd., Peterborough. [4566 


PATENTS 


THE proprietor of British Patent No. 601,749, 

entited “Improvements in or Relating to 

Air Cleaners,”’ offers same for licence or other- 
wise to ensure practical working in Great Britain. 

Enquiries to Singer, Stern & Cariberg, 14, East 
Jackson Boulevard, Chicago 4, Lilinois, “=. 

4555 


T is desired to secure the full commercial 

development in the United Kingdom of British 
Patent No. 626,534, which relates to ‘“ Wheel 
Structures,” either by way of the grant of licences 
or otherwise on terms acceptable to the Patentee. 
Interested parties desiring copies of the patent 
specifications should apply to Stevens, Langner, 
Parry and Rollinson, 5 to 9, Quality Court, —— 
cery Lane, London, W.C.2. [4558 


THE Proprietor of British Patent No. 577,425, 
entitled “Improvements in Spring Suspen- 
sion for Vehicles,’’ offers same for licence or 
otherwise to ensure its practical working in Great 
Britain. Enquiries to Singer, Stern and Carlberg, 
Chrysler Building, New York, 17, N.Y., ses 
4560 


Ts of British Patent No. 617,228, 
entitled “‘ Improved Clutch for Controlling 
Electrically the Mechanical Transmission of 
Power,”’ offers same for licence or otherwise to 
ensure practical working in Great Britain. En- 
quiries to Singer, Stern and Carlberg, 14, East 
Jackson Boulevard, Chicago 4, Illinois, “ise 
561 


[HE Proprietor of British Patent No. 586,166, 

entitled “Back Siphonage Prevention, Anti- 
Back Flow and Vacuum Breaking Valve and 
Method of Operation,’ offers same for licence 
or otherwise to ensure practical working in Great 
Britain. Enquiries to Singer, Stern and Carlberg, 
14, East Jackson Boulevard, Chicago 4, Illinois, 
U.S.A. [4562 


MACHINERY WANTED 
WANTED, all classes of machine tools, also 
presses and sheet metal working machinery 

of every description; best prices paid. 


FEF: J. EDWARDS, Ltd., 359-361, Euston Rd., 
London, N.W.1. Tel. Euston 4681 and 3771. 
Telegrams: Bescotools, Norwest, London. [3407 


BOOKS 
GAS Welding and Cutting: é Practical Guide 
® to the Best Techniques. By C. G. Bainbridge, 
M.1.Mech.E., M.Inst.W. A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
15s. 6d. From all booksellers or from The Pub- 
lishing Dept. Dorset House, Stamford Street, 
London, S.E.1 
( XYGEN Cutting. A Comprehensive Study of 
Modern Practice in Manual and Machine 
Cutting. By E,. Seymour Semper, M.I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping material, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 
of operation. Price 10s. 6d. net. By post 10s. 11d. 
From all booksellers or from The Publishing 
Deot., Dorset House, Stamford Street, London, 
.E.1. 


T ARDFACING by Welding. By M. Riddi- 
hough, M.Met., A.R.I.C., F.I.M. A _ prac- 
tical manual covering every stage of the process 
design of components, choice of hardfacing 
illoy and technique of depositing, inspection and 
finishing methods. 8s. 6d. net from all booksellers 
8s. 10d. by post from The Publishing Dept 
Dorset House, Stamford Street, London, S.E.1. 


{SISTANCE We'ding in Mass Production 
By A. J. Hipverson, B.Sc ‘Eng.). A.M.Inst.W 
and T. Watson, M.Inst.W. The ground covered 
bv th’s new book ranges from the first princip'es 
of each process to its scientific application in 
mass production. Particular reference is made to 
design and production reau'rements 21s. net 
from all booksellers, 21s. 7d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1. 


gg tees Polishing of Metals. By Gerald 

Weill. Comprehensive and up to date, this 
ak deals first with the scientific aspects of 
polished surfaces, then describes in detail the 
various procedures required for polishing many 
different kinds of metal articles, and the tools, 
techniques and materials of the polishing shop. 
Price 21s. net. By post 21s. 8d. from all book- 
sellers or from The Publishing Dept. Dorset 
House, Stamford Street, London, . 
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ASSEMBLED 
AS ONE UNIT 


Pre-assembled washer and screw units cut assembly 
costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 
PRE-ASSEMBLED WASHER & SCREW UNITS it is as good as a third hand. You can’t forget the washer 
and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


THE “ SHAKEPROOF ’’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE TO BRITISH INDUSTRY FROM :—AcTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 e L.H. NEWTON & CO.LTD., 
NECHELLS, BIRMINGHAM 7 e LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 


width 32” 


thickness 
OO/5” 


*SHAKEPROOE” 
| 
2 
LIMITED 
Hotmes Miler... ROTHERHAM 
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William Mills Ltd. 


Specialists for over 50 years in 
ALUMINIUM ALLOY CASTINGS 


WILLIAM MILLS LTD. FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 


Light weight and high 
reflectivity are the main 
characteristics which 
encourage the use of 
aluminium alloy castings 
in this Infra-red 

Tunnel built by Ray-Heet 
Infra-Red Ltd. 

The use of a light yet 
robust body allows for 
the minimum supporting” 
structure and the high 


reflectivity re-directs 
stray radiation back into 
the 70’ long tunnel which 
bakes the paint on the 
the Fordson Major 
Tractor in 16 minutes. 


INDEX TO MANUFACTURERS’ ANNOUNCEMENTS 
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This Instrument may solve YOUR problem 


The Cossor double beam oscillograph, Model 1049, 
is used by Messrs. C. A. Parsons & Co. Ltd., 
of Newcastle-on-Tyne, in their Industrial Elec- 
tronics Laboratory, for checking over operating 
conditions in the prototype of a newly developed 
electronic supervising instrument, 


Photo by courtesy of Messrs. C. A. Parsons & Co. Ltd. 


In Models 1035 and 1049 the two traces 
are presented on a flat screen of 90 mm. 


In displaying the mutual effect of two related and variable 
quantities simultaneously the Cossor Double Beam Oscillograph 


is solving many of the fundamental problems with which the 
Research and Development scientist is constantly beset. In 
the Production field, too, there are innumerable problems 
capable of complete solution by this versatile instrument and 
every branch of industry is realising the enormous potential of 
this apparatus in the detection and analysis of faults and the 
accurate monitoring of manufacturing processes. 

The technical advisory staff of the Instrument Division is 
always at your service to help with your particular problem. 


Please address enquiries : 


diameter and the amplifiers and time base 
are so calibrated that measurement of the 
voltage input as well as the time interval 
between various significant portions of 
the oscillogram is made possible. Per- 
manent records of these traces for sub- 
sequent analysis may conveniently be 
made by attachment of the Cossor 
Model 1428 Camera. 


Specify 

COSSOR COSSOR 
VALVES 

AND TUBES ELECTRONIC 


INSTRUMENTS 


A. C. COSSOR LTD., INSTRUMENT DIVISION (DEPT.6 ), HIGHBURY, LONDON, N.5 
Telephone : CANonbury 1234 (30 lines) 
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SPECIALISED ATTENTION 


“Dear Sirs, 
For the past ten years we have obtained the castings for our 
Mark 1€ metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
attention given by every department 
to our product, and are the basis of a precision tool. The rag cigs hag em 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
a process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. 


grained structure with freedom from porosity are essentials 


extremely satisfactory to ourselves and our customers in all 


YOU GET MORE THAN A CASTING FROM <i> qa 

| BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. IRMIO WORKS SMETHWICK BIRMINGHAM 


